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(57) Abstract

Urea derivatives of formula
(I), wherein R! js g3 group of
formula (1) (in which R* is
aryl which may have suitable
substituent(s), or heterocyclic
group which may have suitable
substituent(s), and Y is bond,
lower alkyiene, -S-, -O-, (a),
=CH-, -CONH-, (b), (in which
R7 is lower alkyl), -NHSO,-,
-SO;NH-, -SO2NHCO- or
-CONHSO;-); or thiazolyl,
imidazolyl, pyrazolyl, pyridyl,

C
| @
_c-

thienyl, furyl, isoxazolyl or chromanyl, each of which may have suitable substituent(s);
cycloalkyl, ar(lower)alkyl which may have suitable substituent(s), heterocyclic group or h
have suitable substituent(s) or heterocyclic group which may have suitable substituent(s), an

o
R1-(CH,) n-N-'é—NH-R3 M Ré_v

2

,_fz-co_
R7

(b

salt thereof which are useful as a medicament in the treatment of hypercholesterolemia, hyperlipidemia and atherosclerosis.

(1)

R2? is lower alkyl, lower alkoxy(lower)alkyl,
eterocyclic(lowen)alkyl, R3 is aryl which may
dnisOorl,and a pharmaceutically acceptable
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DESCRIPTION

UREA DERIVATIVES AND THEIR USEAS ACAT-INHIBITORS

TECHNICAL FIELD
This invention relates to new urea derivatives and

pharmaceutically acceptable salts thereof which are useful

as a medicament.

BACKGROUND ART
Some urea derivatives have been known as acyl-Coa

cholesterol acyltransferase enzyme (hereinafter, ACAT)
inhibitors, for example, in U.S. Patent Nos. 4,473,579 and
4,623,662, EP Patent Application Publication Nos. 0354994,
0399422 and 0512570 and PCT Internaticnal Publication Nos.
WO 91/13871, WO 93/24458 and WO 94/26738.

DISCLOSURE OF INVENTION

This invention relates to new Urea derivatives and
pharmaceutically acceptable salts thereof which have an
inhibitory activity against ACAT and an advantage of good
absorption into blood on oral administraticn, to processes
for the preparation thereof, to a pharmaceutical
composition comprising the same and to a method for the
prevention and/or treatment of hypercholesterolemia,
hyperlipidemia, atherosclerosis or diseases caused thereby.

One object of this invention is to rrovide new and
useful urea derivatives and pharmaceutically acceptable
salts which possess an inhibitory activity against ACAT.

Another object of this invention is to provide
processes for preparation of said urea derivatives and
salts thereof.

A further object of this invention is to provide a

pharmaceutical composition comprising, as an active
ingredient, said urea derivatives and pharmaceutically
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acceptable salt thereof.

Still further object of this invention is to provide a
therapeutic method for the prevention and/or treatment of
hypercholesterolemia, hyperlipidemia, atherosclerosis cr
diseases caused thereby in human beings or animals, using
salid urea derivatives and pharmaceutically acceptable salts
thereof.

High levels of bloocd cholestercl and blood lipids are
conditions which are involved in the onset of
atherosclerosis.

It is well known that inhibition of ACAT-catalyzed
cholesterol esterification could lead to diminish
intestinal absorption of cholesterol as well as a decrease
in the intracellular accumulation of cholesterol esters in
the intima of the arterial wall. Therefore, ACAT
inhibitors are useful for the prevention and/or treatment
of hypercholesterolemia, hyperlipidemia, atherosclerosis of
diseases caused thereby such as cardiac insufficiency {(e.g.
angina pectoris, myocardial infarction, etc.),
cerebrovascular disturbance (e.g. cerebral infarction,
cerebral apoplexy, etc.), arterial aneurism, peripheral
vascular disease, xanthomas, restenosis after percutaneous

transluminal coronary angioplasty, or the like.

The object urea derivatives of this invention are new
and can be represented by the Iollowing general formula

(I):
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wherein

r1 is a group of the formula

R4—y~©

(in which
r4

is aryl which may have suitable Substituent (s),

or heterocyclic group which may have
suitable substituent(s), and

C
I
Y 1is bond, lower alkylene, -s-, -C~-, -C-, =cu-,
-CONH-, ~N-CO-,
47 alkyl),
—NHSOz—, —SOZNH—, -SOzNHCO— or —CONHSOz—);
or

(in which R7 is lower

thiazolyl, imidazolyl, pvrazolyl, pbyridvl, thienv:,
furyl, isoxazolyl or chromanyl,
suitable substituent(s) ;

R? is lower alkyl,

each of which may have

lower alkoxy(lower)alkyl cycloalkyl,

alkyl which may have suitable substi tuent (s),
heterocyclic group or he;erocvc¢1c(loveL)

ar (lower)

alkyl,
is aryl which may have suitable substituent (s)

heterocyclic group which may have suitable
substituent(s), and

or

n is 0 or 1i.

The object compound (I) of the present invention can

be prepared by the following processes.
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R1- (CH,) ,-NH
L2

(II)
or a salt thereof

O=C=N-R3"

(III)

or a salt thereof

o
I

R1- (CH,),-N-C-NH-R
)

| -
R

3

(I)
or a salt thereof

RY-(CH,) ,-NH . HoN-R3
RZ )
(II) (IV)
a salt thereof or a salt thereosf
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/ formation of

l ureido group

o
Il
Rl—(CHZ)n-N—C-NH-R3
10

15

(I)
Cr a salt thereo~

15

Process (3)

(Ia)
Or a salt thereof

25

oxidation
30

35
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Rl-(CHZ)p—N—C-N"—Rg
s
R_
> (Ib)
or a salt thereof
10
wherein

15

20

25

30

35

Rl, R2, R3 ‘and n are each as defined above,

Rg is pyridyl having two lower alkylthio and lower alkyl,
and

Rg is pyridyl having two lower alkylsulfonyl and lower
alkyl; pyridyl having two lower alkylsulfinyl and
lower alkyl; or pyridyl having lower alkylsulfonyl,

lower alkylsulfinyl and lower alkyl.

The starting compound can be prepared by the foliowing

processes.

Process (A)

O

(V)
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RS\ RG
S | e
AN
R> R®
(VI)
R O
N—CH=CH—y oN
/
R6
(VII)

©r a salt thereof

©

(VIII)
Or a salt thereof

\N/ CN

(IXa)

©r a salt thereof
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Process (C)
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R - cN

(IX)

or a salt thereof

reduction

rR1 - CHO

(X)

or a salt thereotf

4 .
R; - OH

(XI)

or a salt thereof

xzfi:is—CHo

0
o
Wl
0
D
’_l
ot
d
5
M
t
O
o
@]
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a
5
(Xa)
Or a salt therecf
10 Process ()
rR? - B (OH) ,
(XIII)
15

Or a salt thereorf

X CEO
20 ‘

(XII;

Or a salt thereof

25

R

(Xb)

Oor a salt thereof

30
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rR1 - cHo

(X)

or a salt thereof
i) RZ-NH,

(XIV)

or a salt thereof

ii) reduction

Rl-CHz—TH
r2

(ITIa)
or a salt thereof

wherein Rl, R2, and R? are each as defined above,

30

35

R5 is
R6 is
Rg is

X 1is

Suitable

lower alkoxy,

lower alkyl,

aryl which may have suitable
substituent{s), and

a leaving group.

pharmaceutically acceptable salts of

+—
[

he
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object compound (I) are conventional non- tOYlC salts angd
may include a salt th a base or an acid adoltloh sal
such as a salr with an inorganic base, for example, an
aikali metal salt (e.g., sodium salt, Potassium salt,
etc.), an alkaline earth metal salt le.qg., calcium salrct,
magnesium salt, etc.), an ammorium salt; a salr with an
organic base, for example, an organic amine salt (e.g.,
triethylamine Ssalt, pyridine Sait, picoline salt,
ethanolamine salt, triethanolamine salt, dicyclohexylamine
salt, N,N' dlben7y1ethjlened1am1ne salc, etc.);

an inorganic acidg addition sait (e.g., hydrochloride,
hydrobromlde, sulfate, phosphate, etc.); an Oorganic
carboxylic or Ssulfonic acig addition salt (e.qg., formarce,
acetate, trifluoroacetate, malieate, Cartrate, fumarate,
Citrarte, methanesulfonate, benzenesulfonate,
toluenesulfonate, etc.); a salt with a basic or acidic

amino acid (e.g., arginine, aspartic acid, glutamic acid,

etc.).

in the above and Subseguentc descr’oflons O0f the
Dresent cpec1f1carlon, Suitablie examples and illustration
of the various definitions which the present - inve
intends to include within the SCope thereorf are

in detail as follows.

The term "lower" is used to intend g grour having 1 to

6, preferably 1 to 4, carbon atom(s!, unless otherwise

provided.
The term "higher" is used tC intend a gr
to 20 carbon atoms, unless otherwise provided.
Suitable "lower alkvl" and "lower

Terms "ar(lower)alkyl", "lower alkoxv(lower) Jalkyi" and

-

alkyl moiety" in rha

"heterocyclic(lower)alkyl" may include Straight or branchea
one having 1 to 6 carbon atom(s), such as methyl, ethyl,
prooyl, lsopropyl, butyl, isobutyl, sec-butyl, tert-butyi,
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pentyl, tert-pentyl, hexyl, and the like, and in which more
preferable example may be C--C, alkyl. J

Suitable "lower alikvlene" may include straight or
branched one such as methylene, ethvlene, trimethylene,
tetramethylene, pentamethvlene, hexamethylene,
methyvlmethylene, ethylethylene, propvlene, and the like, in
which more creferable example may be C1-Cy alkvlene and the
most preferable one may be methylene.

Suitable "lower alkoxy" and "lower alkoxy meiety" in
the term "lower alkoxy(lower)alkyl" may include methoxy,
ethoxy, Propoxy, lsopropoxy, butoxy, isopbutoxy, t-butoxy,
pentyloxy, t-pentyloxy, hexvloxy and the like.

Suitable "cycloalkyl" may include cy:lo(CB—C7)alkyl
te.g., cyclopropvil, cvclopentyl, cyclohexyl, cyclcheptyl,
etc.) and the like.

Suitable "arvl" and "aryl moiety" in the term
"ar (lower)alkyl™ may include phenyl, naphthyl and the like.

Suitable "halogen'" may include fiuorine, brcmine,
chlorine and iodine.

suitable "leaving group" may include acid residue, and
the like.

Suitable "acid residue" may incliude haiogen as
exemplified above, and the like.

Suitable "heterocylic group" and "heterocyclic mciety”
in the term "heterocyclic (lower;alkyl" may ircliude

unsaturated 3 to 8-membered (more preferably 5 or o-
membered) heteromonocyclic group containing 1 to 4 nitrogen
atom(s), for example, pvrrolyl, pyrrolinyi, imidazolyl,
pyrazolyvl, pyridvl, dihvdropyridyl, pyrimidinyi, pyrazinyvli,
pyridazinyl, triazolyl (e.g., 15-1,2,4-triazolvi, 4H-1,2,4-
triazolyl, 14-1,2,3-triazolyl, 2H-1,2,3-triazolyl, etc.),
tetrazolyl (e.g., 1H-tetrazolvl, ZzH-tetrazolyl, etc.),
etc.:;

saturated 3 to 8-membered (more preferably 3 or e-

membered) heteromcnccyciicC group containing 1 to 4 nitrcgen
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atom(s), for example, pyrrolidinyl, imidazolidinyl,
piperidyl, Piperazinyl, etc.;

unsaturated condensed heterocyclic group containing 1
to 4 nitrogen atom(s), for example, indolyl, isoindolyl,
indolinyl, indolizinyl, benzimidazolyl} quineolyl,
isoquinolvyl, indazolyl, benzotriazolyl, etc.;

unsaturated 3 to 8-membered (more Preferably 5 or ¢-
membered) heteromonocyclic grour containing 1 to 2 oxygen
atom(s) and 1 to 3 nitrogen atom(s), for example, oxazolyl,
isoxazolyl, OXadiazolyl (e.qg., l,2,4—oxadiazolyl, 1,3,4-
cxadiazolyl, 1,2,5—oxadiazolyl, etc.), etc.;

saturated 3 to 8-membered {more preferably 5 or &-
membered) heteromonocyclic group containing I tg 2 cxXygen
atom(s) and 1 to 3 nitrogen atom(s), for example,
morpholinyl, Sydnonyl, etc.;

unsaturated condensed heterocyclic group containing 1
to 2 oxygen atom(s) and 1 to 3 nitrogen atom(s), for
example, benzoxazolyl, benzoxadiazolyl, etc. ;

unsaturated 3 to 8-membered (more DPreferably 5 or ¢-
membered) heteromonocyclic group containing 1 to 2 sulfur
atom(s) and 1 to 3 nitrogen atcmi(s), for example,

1

(2

i8]

’ ’

thiazolyl, isothiazolyl, thiadiazolyl le.g.,
thiadiazolyl, l,2,4—thiadiazolyl, 1,3,4—thiadiazolyl,
1,2,5—thiadiazolyl, etc.), dihydrothiazinyl, etc. ;

saturated 3 to 8-membered (more pPreferably 5 or ¢-

membered) heteromonocyclic group containing 1 tgo 2 sulfur

atom(s) and 1 to 3 nitrogen atom(s), for exanple,

thiazolidinyl, etc.;
unsaturated 3 to 8-membered {more breferably 5 or &-

membered) heteromonocyclic group containing 1 to 2 sul fur

atom(s), for example, thienyl, dihydrodithiinyl,

dihydrodithionyl, etc.;
unsaturated condensed heterocycl
and 1 to 3 nitrogen atom(s), for

ic group contalining 1

tc 2 sulfur atom(s)
example, benzothiazolyl, benzothiadiazolyl, etc. ;
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unsaturated 3 to B8-membered (more preferably 5 or o-
membered) heteromonocyclic group containing anioxygen atom,
for example, furyl, etc.:

saturated 3 to B-membered (more preferably 5 or 6-
membered) heteromonocyclic group containing an oxygen atom,
for example, 4H-2,3,5,6-tetrahydropyranyl, etc.;

unsaturated condensed heterocyclic group containing 1
to 3 oxygen atom(s), for example, chromanyl, isochromanyl,
methyvlenedioxyphenyl, etc.;

unsaturated 3 to S8-membered (more preferably 5 or 6-
membered) heteromonocyclic group containing an oxygen atom
and 1 to 2 sulfur atom(s), Ior example, dihydrooxathiinyl,
etc.;

unsaturated condensed heterocyclic groupr containing 1
to 2 sulfur atom(s), for example, benzothienyl,
benzodithiinyl, etc.:

unsaturated condensed heterocyclic group containing an
oxygen atom and 1 to 2 sulfur atom(s), for example,
benzoxathiinyl, etc.; and the like.

Suitable "protected amino” may include acylamino or an
amino group substituted bv a conventional protecting group

such as mono(or di or trijaryl(lower)alkyl, for example,

mono (or di or tri)phenyl{(lower)alkyl (e.g., benzyl, tritvyi,
etc.) or the like.
Suitable "hydroxy protective group"” in tne term

"protected hydroxy" may include acyl, mono(or di or
tri)phenyl (lower)alkyl which may have one or more suitable
substituernt(s) (e.g., benzyl, 4-methoxybenzyl, trityl,
etc.), trisubstituted silyl [e.g., tri(lower)alkylsilvl
(e.g., trimethylsilyl, t-butyldimethylsilyi, etc.), tc.],
substituted (lower)alkyl (e.g., methoxymethyl,

ethoxymethyl, etc.), tetrahydropyranyl and the like.

Suitable "acyl" and "acyl moiety" in the term

"acylamino” may include
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Carbamoyl; Thiocarbamoyl; )
Aliphatic acyl such as lower or higher alkanoy: (e.g.,
formyl, acetyl, propanoyl, butanoyl, 2—methylpropanoyl,
pentanovyl, 2,2-dimethylpropanoyl, hexanoy1, heptanoyl,
octanoyl, nonanoyl, decanoyl, undecandyl, dodecanoyl,
tridecanoyl, tetradecanoyl, pentadecanovy:, hexadecanoyl,
heptadecanoyl, octadecanoyl, nonadecanoyl, icosanoyl,
etc.);

lcwer or higher alkoxycarbonyl (e.qg., methoxycarbﬁnyl,
ethoxycarbecnyl, t—butoxycarbonyl, t—pentyloxycarbonyl,
heptyloxycarbonyl, etc.);

lower or higher alkylsulfonyl (e.qg., methylsulfonyl,
ethylsulfonyl, etc.);

lower or higher alkoxysulfonyl (e.c., methoxysulfonyl,

ethoxysulfonyl, etc.); cyclo(lower)alkylcarbonyl (e.g.,

cyclopentylcarbonyl, cyclohexylcarbonyl, etc.); or the
like.

Aromatic acyl such as
arovl (e.qg., benzoyl, toluoyl, naphthoyl, etc.);
ar(lower)alkanoyl [e.qg., phenyl(lower)alkanoyl (e.qg.,
phenylacetyl, phenylpropanoyl, phenylbutanoyl,
phenylisobutanoyl, phenylpentanoyl, phenylhexanoyl, etc.j,
naphthyl(lower)alkanoyl (e.g., naphthylacetyl,
naphthylpropanoyl, naphthylbutanoyl, etc.), etc.];
ar(lower)alkenoyl (e.qg., phenyl(lower)alkenoyl (e.g.,
phenylpropenoyl, phenylbutenoyl, phenylmethacryloyl,
phenylpentenoyl, phenylhexenoyl, etc.),
naphthyl(lower)alkenoyl (e.qg. naphthylpropenoyl,

naphthylbutenoyl, etc.), etc.
ar(lower)alkoxycarbonyl [e.qg., phenyl(lower)

4
T .
s

alkoxycarbonyl
(e.qg., benzyloxycarbonyl, etc.), etc.];
aryloxycarbonyl (e.qg., phenoxycarbonyl,
naphthyloxycarbonyl, etc.);
aryloxy(lower)alkanoyl (e.g., phenoxyacetyl,

phenoxypropionyl, etc.);
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arylglyoxylevl (e.g., phenylgliyoxvlovl, naphthylglyoxyloyl,
etc.):
arylsulfonyl (e.g., phenylsulfenyl, p-tolylsulfonyl, etc.;;

or the like.

Suitable "substituent” in the terms"aryl which may
have suitable substituert(s)”" and "ar(lower)alkyl which may
have suitable substituent(s)" may include lower alkyl as
exemplified above, lower alkoxy as exemplified above, lower
alkenyl, lower alkynyl, mono(or di or tri)halo(lower)alkyl
wherein halogen moiety and lower alkyl moiety are each as
exemplified above, cyclo(lower)alkyl, cyclo(lowerjalkenyl,
halogen as exemplified above, carbcxy, protected carboxy,
hydroxy, protected hydroxy, aryl as exemplified above,
ar(lower)alkyl wherein arvl moiety and lower alkyl moiety
are each as exemplified above, carboxy({lower)alkyl wherein
lower alkyl moiety as exemplified above, protected
carboxv(lower)alkyl, nitro, amino, protected amino,
di(lower)alkylamino wherein lower zalkyl moilety is as
exempliified above, aminc{lower)alkyl wherein lower alkvl
molety 1s as exemplified above, protected
amino {lower)alkyl, hydroxy{lower)alkyl whereir lower alkyl
moiety 1is as exemplified above, protected
hydroxy(lower)alkyl, cvano, sulfc, sulfamoyl, carbamovlioxy,
mercapto, lower alkylthio wherein lower alkyl moiety is as
exemplified above, imino, protected amino as exemplified
abcve, heterocyclic group which may have mono(cr di or
trijar(lower)alkyl wherein heterocyclic group, aryl mclety

and lower alkyl moiety are each as exemplified above, and

the like.
Stitable "substituent" in the term "heterocyclic group
whicn may have suitable substituent(s'" mayv include lower

alkvl as exemplified above, lower alkoxy as exemplified
above, lower alkenvl, lower alkynvyl, mono(or di or

tri)halo(lower)alkyl wherein halogen moiety and lower alkyl
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moiety are each as exemplified above, Cvclo(lower)alkyl,

cyclo(lower)alkenyl, halogen as exemplified above, carboxy,

protected carboxy, hvdroxv, protected hydroxyv, as

exemplified above, aryi as exemplified arbove, monoior &: or

tri)ar(lower)alkyl wherszin arvyl molety and lower aiky
moiety are each as exempliified above, carcoxy{lower
r

wherein lower alkyl moiety as exemp

Carboxy(lower)alkyl, nitro, amino,

di(lower)alkvlamino wherein lowa-

(2]

Lyl

\_.
|-

a

ified above, otected

1
protectec amino,

alkyl moietv is as

exemplified above, aminc (lower)alkyl wherein lower alkvi

moiety is as exemplified above, ovrotected amino (lower)

alkvl, hydroxy(lower)alkyl wherein

lower alkvl noiety is as

exemplified above, vrotecred hydroxy(lower)alkyl, cvanc,

sulfo, sulfamovl, carbamovloxy, mercapto, lower alkylthio

wherein lower alkyl moiety is as exemplified above, lower

aikylsulfinyl wherein lower g kyl moiety is as exemplified

above, acyl as exemplified above,

Suitable "substituent” in the

imidazolyl, Fyrazolyl, pyridyl, cth

isoxazolyl, each of which mav have

may include lower alkyl as exempli

OXC, iminc, and the like.
term "thiazolyl,

ienyl, furyl or

suitable substituent(s)”

Ified above, lower alkoxy

as exemplified above, iower alkenyl, lower a kynyl, mono (or

¢i or tri)halolower)alkyvl wherein
alkyl moiety are each as exemplifi
cyclo(lower)alkyl, cyclo(lower)alk
exemplified above, carboxy, protec
pbrotected hydroxy, aryl as exempli
wherein halogen moiety and aryl mo
exemplified above, arylthio wherei

exemplified above, heterocyclic gr

halogen moietv and lower
ed a2bove,

enyl, halogen as

ted carboxy, hydroxvy,
fied above, haloaryl

iety are each as

in aryl moiety is as

Oup as exemp.ified above,

a2r (lower)alkyl wherein aryl moiety and lower alkyl moiety

are each as exemplified above, car
lower alkyl moiety as exemplified
carboXy(lower)alikyl, nitro, amino,

di(lower)alkyvlamino wherein lowex»

boxy{lower}a’kyl wherein
above, protectegd
crotecred amino,

alkyl moiety is as
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exemplified above, amino(lower)alkyl wherein lower alkyl
moiety is as exemplified above, protected .

amino (lower)alkyl, hydroxy(lower)alkyl wherein lower alkvl
mciety 1s as exemplified above, protected

hydroxy (lower)alkyl, cvano, sulfo, sulfamoyl, carbamoyloxy,
mercapto, lower alkylthio wherein lower alkyl moiety is as

exemplified above, imino, and the like.

The processes for preparing the object and starting
compounds c¢f the present invention are explained in detail

in the following.

Process (1)

The compound (I) or a salt therecfi can be prepared by
reacting the compound (II) or a salt thereof with the
compound (III) or a salt thereof.

This reaction is usually carried out in a solvent such
as water, alcohol (e.g., methanol, ethanocl, etc.), benzene,
N,N-dimethvlformamide, tetrahydrofuran, toluene, methvlene
cnloride, ethvlene dichloride, chloroform, dioxane, diethyl
ether or any cther solvents which dc not adversely affect
the reaction, or the mixture thereof.

The reacticn temperature 1is not critical and the
reaction is usually carried out under cooling to warming.

When the starting compound is in liguid, it can be

used also as a solvent.

Process (2}
The ccmpound (I) or a salt thereoi can be prepared bv
subjecting the compound (II) or a salt thereof and the

compound {IV) or a salt thereof to formation reaction of

ureido group.
This reaction is carried out in the presence oZ

reagent which introduces carbonyl group such as phosgene

[e.g. , Triphosgene, etc.], haloformate compound [e.g.
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ethyl chloroformate, trichloromethyl chloroformate, phenyl
chloroformate, etc.], N,N'—carbonyldiimidazolé, metal
carbonyl compounds [2.g9. cobalt carbonyl, manganese
carbonyl, etc.], a combination of carbon monoxide and
catalysts such as palladium chloride, etc., or the like.

This reaction is usually carried out in a solvent such
as water, alcohol (e.g., methanol, ethanol, etc.), benzene,
N,N—dimethylformamide, tetrahydrofurén, toluene, methylene
chloride, ethylene dichloride, chloroform, dioxane, diethyl
ether or any other sclvents which do not adversely afrfecr
the reaction, or the mixture thereof.

The reacfion temperature is not Critical and the
reaction is usually carried out under coecling to heating.

The reaction is usually carried out in the presence of
an organic base such as tri(lower)alkylamine (e.qg.,
trimethylamine, triethylamine, diisopropylethylamine,

etc.), or the like.

Process (3)

The compound (Ib) or a salt therecf can be pPrepared by

subjecting the compound (Ia) or a sai-z therecr to oxidation

reaction.

Oxidation is carried out in a conventional manner,
which is Capable or oxidizing a sul fur atom to an oxidized
sulfur atom, and Ssuitable oxidizing f€agent may be oXygen
acid such as periodate (e.g. sodium periodate, Dotassium
periodate, etc.), peroxy acid such as perbenzeoic acid
(e.g., perbenzoic acid, m~chloroperbenzoic acid, etc.!, and
the like.

The reaction is usually carried out irn & conventional

solvent such as water, alcohol, (e.qo., methano?, ethanol,

lsopropyl alcohol, etc.), tetrahydrofuran, dioxane,
dichloromethane, ethylene dichloride, chloroform, N, N-
dimethylformamide, N,N-dimethylacetamide, Cr anv other

organic solvent which does not adversely affect the
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Among these solvents, hvdrophilic sclvenfs may be used
in a mixture with water.

The reaction temperature is nct critical and the

reaction is usually carried out under coocling to heating.

< A_

The compound (VII) or a salt thereof can be prepared
by reacting the compound (V) with the compound (VI).

The reaction can be carried out in the manner

disclosed in Preparation 2 or similar manners thereto.

Process (E)-g:?

The compound (IXa) or a salt thereof can be prepared
pv reacting the compcund (VII) or a sal%t thereof with the
compound (VIII) or a salt thereof.

The reaction can be carried out in the manner

disclosed in Preparatiocn 20 cr similar manners thereto.

Pr J

ty

7

The compound (X) or & salt therecf can be preparsd
subjecting the compound (IX} ¢r a salt therecf to reduction
reactiocn.

Reduction is carried out 1n a conventional manner,
including chemical reduction and catalytic reduction.

Suitable reducing reagents to be used in chemical
reduction and hydrides (e.g., hydrogen iodide, hydrogen
sulfide, lithium aluminum hydride, sodium borochydride,
scdium cyanoborohvdride, diisobutvlaluminum hvdride, etc.),
a metal (e.g., tin, zinc, iron, etc.) or metallic compound
{e.g., chromium chloride, chromium acetate, etc.), and the
like.

Suitable catalysts to ke

o

sed in catalytic reduction
are conventional ones such as ola m catalysts (e.g.,

u
platinum piate, spongvy platinum, platinum black, colloidsal
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latinum, platinum oxide, platinum wire, etc.), palladium

catalysts (e.g., Spongy palladium, palladiunm clack,
palladium oxide, valladium on carcon, colloidal valladium,
palladium on barium sulfate, palladium on barium carbonate,
etc.), nickel catalysts (e.g., reducec nickel, nickel
oxide, Raney nickei, etc.), cobalt Catalysts (e.g., reduced
cobalt, Raney cobalt, etc.), iron Catalysts (e.qg., reduced
iron, Raney iron, Ullman iron, etc.), and the like.

The reduction is usually carried our in the
conventional solvent such a4s water, alcochol (e.g.,
methanol, ethanol, bropanol, etc.), tetrahydrofuran,
toluene, dichloromethane, dioxane, N,N—dimethylformamide,
N,N—dimethylacetamide ©r any other solvents wnich do nort
adversely affect the reaction, or = mixXture thereof.

The reduction is usually carried our in the presence
of an organic acid or an inorganic acid (e.g., formic acid,
acetic acid, Propionic acid, crifluoroacetic acid,
P-toluenesulfonic acid, hydrochloric acid, hydrobromic
acid, etc.).

Additionally, in Case that the above- —mentioned acids
to be used in chemical reduction are in liguig, they can

also be used as a solvent.

Process (¢}

The compound (Xa) or a salt therecf can be prepared Dy
reacting the compound (XI) or a salt thereof with the

comocund (XII) or a salt therect.
The reaction can be carried out in the manner

disclosed in Preparation 48 or similar manners thereto.

Process (D)

The compound (Xb) or a salt therecf can be Prepared by

reacting the Compound (XIII)
compound (XII) or a salt thereor.
The reaction can be carried out in the manner

Or a salt thereof with the
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disclosed in Preparation 38 or similar manners thereto.

Process (E)

The compound (ITIa) or a salt thereof can be prepared
by reacting the compound (X) or a salt thereof with the
compound (XIV) or a salt thereof and then by subjecting the
resultant compound to reduction reaction.

Reduction is carried out in a conventional manner,
including chemical reduction and catalytic reduction.

Suitable reducing reagent to be used in chemical
reduction are hydrides (e.g., hydrogen iodide, hydrogen
sulfide, lithium aluminum hydride, sodium borohydride,
sodium cyanoborohydride, etc.) or a combination of a metal
(e.g., tin, zinc, iron, etc.) or metallic compouﬁd (e.g.,
chromium chloride, chromium acetate, etc.) and an organic
acid or an inorganic acid (e.g., formic acid, acetic acid,
preopionic acid, trifluorocacetic acid,
p-toluenesulfonic acid, hydrochloric acid, hvdrobromic
acid, etc.).

Suitable catalysts to be used in catalytic reduction
are conventional ones such as platinum catalysts (e.g.,
platinum plate, spongy platinum, platinum black, colloidal
platinum, platinum oxide, platinum wire, etc.), palladium
catalysts (e.g., spongy palladium, palladium black,
palladium oxide, palladium on carbon, colloidal palladium,

palladium on barium sulfate, palladium on barium carbonate,

etc.), nickel catalysts (e.g., reduced nickel, nickel
oxide, Raney nickel, etc.), cobalt catalysts (e.g., reduced
cobalt, Raney cobalt, etc.), iron catalysts (e.g., reduced

iron, Raney iron, Ullman iron, etc.), and the like.

The reduction 1is usually carried ouft in a conventional
solvent such as water, alcohol (e.g., methancl, ethanol,
propanol, etc.), tetrahydrofuran, toluene, dioxane,

N, N-dimethylformamide, N,N-dimethylacetamide or any other

solvents which do not adversely affect the reaction, cr a
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mixture thereos. )
Additionally, in case that the above-mentioned acids

to be used in chemical reduction are in liquid, they can

also be used 4s a solvent.

Processes (1)~(3) and (A)~(E) can be referred to the ones
as exemplified for the compound (I).

The compounds Obtained by the above processes can be
isolated and purified by a conventional method such as
Pulverization, Tecrystallization, column chromatography,
reprecirpitation, or the like.

It is to be noted that the compound (I) and the other
compounds may include one or more stereoisomer(s) such as
optical isomer(s) and geometrical isomer (s) due to
asymmetric carbon atom(s) and double bond(s), and all cf

such isomers and mixXture thereof are included within the

Scope of this invention.

Preferred embodiments of the object compound (I) are

as rollows.

RL is a group of the formula

(in which

R4 is phenvl which may have 1 to 3 suitable
substituent(s) (more preferably substityent
selected from the group consisting of halogern,
lower alkyl, di(lower)alkylamino, protected amino

({more breferably acylamino;
most Preferably lower alkylsulfonylamino), Zyano,

heterocyclic group (more breferably tetrazolyl)
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which may have mono(or di or tri)ar (iower)alikyi
(more preferably mono(or di or

tri)phenvl (lower)alkyl; most preferably
triphenyl (lower)alkyvl), hyvdroxy, vrotected
hydroxy (more preferably lower

alkoxry (lower)alkcxy; and monc(or di or
tri)halo{lower)alkvl (more preierably
trinalo(lower)alkyl)), [more preferably pheryl,
halophenyl, lower alkylphenyl,

di (lower)alkylaminophenyl, liower
alkvlsulfonylaminophenyl, cvanophenyl,
tetrazolylphenyl, (trichenyl (lower)-
alkyltetrazolyl)chenyl, trihalc {lower) -
alkylphenyl, phenyl having two lower alkyl and
hydroxy, or phenyl having two lower alkyl and
lower alkoxy(lower)alkoxyl; or heterocyclic group
(more preferably thienyl, pyrazolyl, imidazolyl,
triazolyl, pyridyl, pyrrolyil, tetrazolyl,
oxazolvl, thiazolyl, oxadiazolyil, piperazinyl,
thiazolidinyl or methylenedioxyphenyl) which may
have 1 to 3 (more preferably one or two) suitable
substituent (s) (more preferably substituent
selected from the group consisting of lower
alkyl, mono(or di or tri)ar(lower)alkyl (more
preferably phenyl (lower)alkyl or

triphenyl (lower alkyl) and oxo) [more preferably
thienvl; pyrazolvl which may have lower alkyl or
triphenyl (lower)alkyl; imidazolyil;

triazolyl which may have one cr two
substituent {s) selected from the group consisting
of lower alkyl and phenyl (lower)alkyl; pyridyl;
pyrrolyl; tetrazolyl which may have lower alkyi
or triphenyl (lower)alkyl; cxazolyl;

lower alkvlthiazolyl; lower alxvloxadiazolyl;

lower alkylpiperazinyl; dioxothiazolidinyl; or
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methylenedioxyphenyl];

0
Y is bond, lower alkylene, -3-, ~-0-, -C-, =CH-,
“CONH-, -N-CO- (in which R7 is lower alkyl),
27
~NHSO,-, -SO,NH-, ~SO,NHCO- or ~CONHSO,-) ; or

thiazolyl, imidazolyl, Dyrazolyl, byridyl, thienyl,
furyl, isoxazolyl or chromanyl, each 0of which may have
1 to 5 suitable Substituent (s) (more preferably
Ssubstituent Selected from the group consisting of
lowe: alkyl, hydroxy, protected hydroxy (more
Preferably acyloxy), phenyl, halophenyl, phenylthio
and pyrrolyl) [more pPreferably halophenylthiazclyl,
phenylimidazolyl, phenylpyrazolyl, phenylpyridyl,
phenylthiopyridyl, Pyrrolylpyridyl, phenylthienyl,
phenyl fury1, phenylisoxazolyl Or chromanyl having 4

lower alkyl and hydroxy];

is lower alkvl, lower alkoxy(lower)alkyl,

cyclo(C3—C7)alkyl {more preferably Cvclopentyl,
Cyclohexyl or Cycloheptyl), phenyl(lower)alkyl which
mayv have 1 to 3 (more preferably one or two;

most Preferably one) suitable Substituent (s) (more
preferably Substituent (s) selected from the group
consisting of halogen, lower alkoxy and di(lower
alkyl)amino) [more preferably phenyl(lower)alkyl,
halophenyl(lower)alkyl, lower alkoxyphenyl(lower)alkyl
or ci{lower alkyl)aminophenyl(lower)alkyl],

tetrahydropyranyl or furyl(lower)alkyl, and

is phenyl which may have 1 to 3 (more Preferably two o-

three) suitable substituent (s) {more pPreferably
Substituent Sselected from the group consisting orf
lower alkyl andg halogen) [more Preferably di (or

tri) {lower alkyl)phenyl or trikalcohenyl];

bvridyl or pyrimidinyl, each of which may have 1 tpo 3
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(more preferably two or three) suitable substituent(s)

(more preferablv substituent selected from the group
consisting of lower alkyi, lower alkylthio, halogen,
lower alkoxy, lower alkylsulfinyl and lower
alkylsulfonvl) [more preferably py:idyl having two
lower alkylthio and lower alkyl;

pyridyl having halogen, lower alkyl and lower

alkylthio; tri(lower alkyl)pyvridvl; pyridyl having two

(lower)alkoxy and lower alkvl; vyridyl having lower
alkoxy, lower alkylthio and lower alkyl; pyridyl
having twoc lower alkylsulfinyl and lower alkyi;
pyvridyl having two lower alkylsulfonyl and lower
alkyl; pyridyl having lower alkylthio, lower alkoxy
and lower alkyl; pyridvl having lower alkvlsulfinyl,

iower alkylsulfonyl and lower alkyl; pyridyl having

lower alkylthio, lower alkylsulfonyl and lower alkyl;

pyridyl having two halogen and lower alkyl;

di(lower)alkoxypyrimidinvl; or pyrimidinyl having two

lower alkylthioc and lower alkyl!, and

n is 0 or 1.

The object compounds {I) and pharmaceutically
acceptable salts thereof possess a strong inhibitory
activity against ACAT, and are useful for the preventicn
and/or treatment of hypercholesterolemia, hyperlipidemia,

atherosclerosis or diseases caused Thereby.

In order to illustrate the usefulness of the object
compound (I), the pharmacological test data oI the
reoresentative compound of the compound (I) are shown In

the following.

Test compound (a)
1-Cycloheptyl-1-(4-phenoxyphenylmethyl)-3-(2,4, 6-

trifluorophenyl)urea
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Acyl-CoA : cholesterol acyltransferase }ACAT)
inkibitory activity
5 Method
ACAT activity was measured by the method of Heider et
al. described in Journal of Lipid Research, vol. 4, page
1127 (1983). The enzyme ACAT was prepared from the mucosal

10

20
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microsome fraction oI the small intestine of male, 18-week
old Japanese white rabbits which had been fed diet
containing 2% cholesterol for 8 weeks. The inhibitory
activity of test compound was calculated by measuring the
amount of the labeled cholesterol ester Produced from
[14C]oleoyl~CoA and endogenous cholesterol as follows.
[14C]Oleoyl—CoA and microsome were incubated with test
compound at 37°C for 5§ minutes. The reaction was stopped
by the addition of Chlioroform-methanoj} (2:1, v/v).
Cholesterol ester fraction in the chloroform-methanol
extracts was isolated by thin-laver chromatography and was

counted their labe].

Resul+*

Test Compound

(a) 1.1 x 10-8

For therapeutic purpose, the compound (I1) of the

Present invention can be used in a form of pharmaceutical

Preparation containing one of said compounds, as an active

ingredient, in admixture with a pharmaceucically acceptaklie

carrier such as an organic or inorganic solid or
for oral, parenteral Or external

liguid

exXcipient suitabla
(topical) administration, wherein more preferable one is

oral administration. The pharmaceutical Preparations mav
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ke capsules, tablets, dragees, granules, suppositories,
solution, lotion, suspension, emulsion, ointment, gel, cr
the like. If desired, there may be included in these
prevarations, auxiliary substances, stabilizing agents,
wetting or emulsifying agents, buffers and other commonly
used additives.

While the dosage of the compound (I) will vary
depending upon the age and condition‘of the patient, an
average single dose of about 0.1 mg, ! mg, 10 mg, 50 mg,

100 mg, 250 mg, 500 mg and 1000 mg of the ccmpound (I) may

=1

b
F

be effective for treating the above-mentioned diseases.
general, amounts between 0.1 mg/bocdy and about 1,000

mg/body may be administered per dayv.
The following Preparations and Examples are given for

the purpose of illustrating the present invention in more

detail.

- to be continued con the next page -
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Preparation 1
To a solution of acetophenone (20 g) and aimethyl

(23.6 g) in N,N—dimethylformamide (160 ml) was

OXalate
added sodium hydride (603 oil Suspension, 8 g) at 0-5°C.
The mixture was stirred fcr one hour at room temperature,

P

then heated for 30 minutes at 50°C. After cooling, to the
reaction mixture was added 2.4N—hydrochloric acid (70 ml)
and extracted with ethyl acetate. The organic laver was

washed with water, brine, dried over magnesium Sulfate,

évaporated in vacuo. The residue was chromatographed on

Silica gel (700 g, n-hexane - ethyl acetate (4:1 to 1:1))

to give methyl 2,4-dioxo-4-phenylbutyrate (20.32 gj.

IR (KBr) : 1732, 1622, 1601, 1574, 1444, 1269 cp-1

NMR (CDCl3, &) : 3.95 (3m, S), 7.10 (1H, s), 7.45-
7-68 (3H, m), 7.95-8.06 (2H, m), 15.0-15.5 (1g,
br)

APCI-MASS (m/z) : 207 (M+H*)

Preparation 2
The mixture of 3—acetylbenzonitrile-(43.55 g) and N,N-

dimethylformamide dimethyl acetal (107.2 g) was Sstirred a-

90°C for 3 hours under nitrogen. The mixture was
concentrated in vacuo and diisopropyl ether (400 ml) was
added thereto. The red-brown Precipitates were collectred

by filtration, washed with diisopropyl ether and drieg to
give 3—[(E)—3—dimethylaminopropenoyl]benzonitrile (48.62
gl .

IR (KBr) 307¢, 2900, 2225, 1645, 1600, 1530 cm™-

NMR (DMSO—d6, &) : 2.96 (3H, s), 3.17 (3H, s),
5.93 (1E, 4, J=12.1Hz), 7.65 (1H, dda, J=7.7,
7.7Hz), 7.72 (1H, d, J=12.1Hz}), 7.95 (1H, d,
J=7.7Hz), 8.20 (1H, d, J=7.7Hz), 8.34 (1H, s)

APCI-MASS (m/z) : 201 (M+H™T)
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Preparation 3
To a solution of N—(3-acetylbenzyl)-acetaﬁide (9.5¢ g;
in 1,2-dimethoxyethane (150 ml) was added dropwise bromine
(7.99 g) at room temperature and the mixture was stirred at
the same temperature for 1.5 hours. The precipitates were
dissclved by addition ¢f ethanol (150 ml) and thiocacetamide
(4.51 g) was added tc the sclution. The mixtu-e was
refluxed for 2.5 hours and evaporated in vacuo. The
residue was extracted by ethyl acetate and the organic
layer was washed with water and brine, cdried over magnesium
sulfate and evaporated in vacuo. The residue was purified
by column chromatography on silica gel to give N-[(2-
methylthiazol-4-yl)benzyl]-acetamide (8.24 g) .
IR (KBr) : 3295, 3110, 3070, 2930, 1645, 1555 cm™+
NMR (DMSO—d6, d) : 1.89 (3H, s), 2.72 (3H, s),
4.29 (2H, d, J=5.9Hz), 7.2-7.9 (4H, m), 7.90C (1K,
s), 8.40 (1lH, t, J=5.9Hz)
APCI-MASS (m/z) : 247 (M+HY)

Preparation ¢
Tce a solution of N—[3—(2-methylthiazol—4—yl)benzyl]-

acetamide (8.23 g) in ethanol (100 ml) was added conc.
nydrochloric acid (13.9 ml) and the mixture was refluxed
for 12 hours. The mixture was cooled to 5°C and acetones
(100 ml) was added thereto slowly. The precipitates wers
collected by filtration and washed with acetons, driec cver
phosphorus pentoxide to give 3-(2-methylthiazol-4-yl) -

benzylaminehydrochloride (5.14 qg).

IR (KBr) : 3090, 2915, 2840, 2635, 1605, 1575,
1510 cm™ <
NMR (DMSO-dg, &) : 2.73 (3K, s), 4.07 (2H, RRg,

J=5.7Hz), 7.47 (2H, 4, J=5.1Hz), 7.9
7.97 (1H, s), 8.14 (lHE, s), 8.57 (2H, br s)
APCI-MASS (m/z) : 205 (M of free compound +HY)



PCT/IP95/01982
WO 96/10559

_31_

Preparatjon s
To a Suspension of methyl 4-[(E)-3—dimeth§iamino—
propenoyl]benzoate (5.0 g in methanol (15g ml) was added
acetic acid (1.84 ml) and hydrazine moénohyvdrate (1.56 m1) .
5 After stirring for 10 hours at room temperature, the
solvent was €Vaporated in vacuc. The residue wasg dissolveqg
in ethyl acetate, washed With water ang brine, dried over

magnesium Sulfate, evaporated in Vacuo to give Mmethyl 4-

(pyrazol—3—yl)benzoate (4.21 g).

10 IR (KBr) : 2800-350p (br), 170s, 1s10, 1537, 1439,
1414 cp-1
NMR (DMSO-d,, &) . 3.86 (3H, s;, 6.g5 (1#, 4,

J=2.2Hz), 7.84 (1H, br s), 7.85—8.10 (4H, m),
13.16 (1H, br)
15 APCI-MASS (m/z) - 203 (M+yt)

E:eparatign 6
To a Solution of methyl 4-[(E)—3—dimethylamino—

propenoyl)benzoate (53.23 g) in acetic acid (s5¢ ml) was

20 added methylhydrazine (1.31 m1). The mixture Was stirreg
Ior 3 hours at room temperature, To the Solution was addec
SN-sodium hydroxide solution in order to basify under ice
cooling and extracted with ethyl acetate. The ¢rganic
layer was washed with Saturated sodium bicarbonate

25 solution, water, brine, dried OVer magnesium sulfate,
€vVaporated in vacuo. After chromatography O siiica gel
(eluting with dichloromethane—methanol (120:1)y, methvy]l
4-(l—methylpyrazol—B—yl)benzoate (3.14 g} was i1sclated andg
methyl 4—(l—methylpyrazol—s—yl)benzoate {1.63 g) was

30 Obtained.
Methyl 4—(l—methylpyrazol—B—yl)benzoate:
IR (KBr) . 3134, 2949, 1705, 1812, 1439, 1344,
1281 cm~1
NMR (CDC15, &) 3.92 (3H, s), 3.97 (3H, S), ©.61

35 (14, d, J=2.2Hz), 7.41 (1H, g, J=2.2Ez), 7.82~
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7.93 (2H, m), 8.03-8.14 (2H, m)
APCI-MASS (m/z) : 217 (M+a"%)
Methyl 4—(l—methylpyrazol—S—yl)benzoate
5 IR (KBr) : 3035, 2960, 1718, 1614, 1464, 1425
1286 cm™1
NMR (CDCl3, d) 3.93 (3H, s), 3.9s {3H, =},
(1, d, J=2.0Hz), 7.46-7.57 (2H, m), 7.54
J=Z.0Hz), 8.08-8.19 (2H, mj
10 APCI-MASS (m/z) 217 (M*H+)

36

35

Preparation 7

Tc a solution of thiophenol (2.20 g) in methanol (10

ml) was added 285 sodium methoxide-methanol solution (2.86

ml) and the mixture was stirred at room Temperature

minutes. To the mixture was added methyl 6-

icr 15

chloronicotinate (3.43 g) and the mixture was refluxed for

6.5 hours under nitrogen. The mixture was evapcrated to

dryness and the residue was extracted with ethyl acetate.

The organic layer was washed with water and brine, dried

over magnesium sulfate and evaporated in vacuo. The
residue was purified by column chromatography on silica gel
to give methyl 6~ (phenylthic)nicotinate (5.13 g) as a
Crystal.
IR (KBr) : 3070, 2950, 1720, 1585, 15593 cm~1
NMR (CDCl3, ) : 3.91 (3H, s), 6.86 (lE, dd, J=s8.5,
0.8Hz), 7.4-7.5 (3H, m), 7.55-7.7 (2H, m), 8.00
(1H, dd, J=8.5, 2.2Hz), 9.00 (14, dd, J=2.2,
0.8Hz)
APCI-MASS (m/z) : 246 (M+HT)

Preparation 8
To a solution of aniline (8.20 g) in pvridine

(100 mi)

was added portionwise 4—carboxybenzenesulfonyl Chloride

=i

(17.65 g) at 5°C and the mixture was stirred at 9C°C

for ¢
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hours under nitrogen. The mixture Was poured into a

mixture of ethyl acetate (300 ml), ice water (éOO ml) and

conc. hydrochloric acid (150 ml). The Precipitates were
formed ang Collected by filtration and washed with ethyl
acetate and diisopropyl ether and cried in vacuo over

phosphorus bentoxide tp give 4-(phenylsulfamoyl)benzoic

acid (6.87 g) as white crystal. The filtrate Was separarteg
and the organic layer was washed with brine, dried over
‘residue

magnesium sulfate ang €vaporated in Vacuo. To the
was added diisopropyl ether and the Second crop (.57 g)

was obtained by filtration.

IR (KBr) : 3265, 2840, 2675, 2560, 1680, 1600,
1575 em~1
NMR (DMSO-dg, &) . 7.0-7.2 (3%, m, 7.2-7.35 (2y,

m), 7.85 (2H, d, J=8.4Hz), 8.07 (2H, d, J=8.4Hz),

10.45 (1H, s)

ngoa:atign 9

To a solution or ethyl 4—aminobenzoate (8.26 g} in

(25 ml) was added dropwise benzenesulfonyl

8.83 g) at 5°C and the mixture was STirred at

The mixture

Dyridine
chloride |
room temperature for 1 hour under nitrogen.

Was poured into a mixture of ethyl acetate (150 m1y, ice

water (100 ml) and conc. hydrochloric acid (30 mi1). The

Precipitates were formed and collected by filtration,
*isopropyl ether and dried

washed with ethyl acetate and di
lde to give ethyl 4-

(phenylsulfonylamino)benzoate (10.72 q; as a2 white Crysrtal.
C layer was washed

The filtrate Was separated and the organic
with brine, drieq OvVer magnesium sulfate ang €Vaporated in
Vacuo. To the residue was added diisop
Second crop (3.83 g) was obtained by filtratiorn,
IR (KBr) 3230, 3070, 2990, 2940, 2880, 1695,
1610, 1510 cp~1

NMR (DMSO—d6, S) ¢ 1.27 {3H,

ICpyvl ether and the
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q, J=7.1Hz), 7.22 (2H, d, J=8.8Hz), 7.5-7.7 (3H,
m), 7.8-7.9 (4H, m}, 10.8¢% (1H, s)
APCI-MASS (m/z) : 306 (M+H™)
5 rep t3
Tc a stirred mixture of bromine (50.2 ml) in

10

15

20

\N]
(6]

30

35

dichloromethane (1 ) and anhydrous sodium carbonate (206.8
g) was added a solution of l-methylpvrazole (80 g) in
dichloromethane (100 ml) at 0-5°C. After stirring for one
hour under ice-cooling, the mixture was stirred for further
cne hour at room temperature, then cooled. To the reaction
mixture water (1 () was added thereto. The dichloromethane
layer was separated and aqueous layer was extracted twice
with dichloromethane. The combined organic layer was
washed with water and brine, dried over magnesium sulfate
and evaporated under reduced pressure. The residue was

distilled in vacuo to afford 4-bromo-l-methylpyvrazole

(150.6 g).
bp : 82°C (20 mmHg)
IR (Neat) : 3100, 2930 cm™!
NMR (CDClsz, &) : 2.89 (3H, s), 7.38 (1lH, s),
7.44 (lE, s)
APCI-MASS (m/z) : 161, 163 (M+HT)
reo ion ]

To a solution of methyl 4-formylbenzocate (4.0 g: and
tosylmethyl isocyanide (5.0 g) in methancl (40 ml) was
added potassium carbonate (3.54 g). The mixture was
refluxed for 3.5 hours. After cooling, the reaction
mixture was diluted with ethyl acetate (300 ml}, washed

with water and brine, dried over magnesium sulfate,

evaporated in wvacuc. The residue was chromatographed on
silica gel (100 g, eluting with n-hexane - ethvl acetate
(2:1 to 1:1) to give methyl 4-(oxazol-5-yl)benzoate (4.04

gl .
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IR (KBr) : 1726, 1614, 1275, 1109 cp-1
NMR (CDCl;, 3) : 13.94 (3H, s), 7.48 (1§, s),
7.68-7.78 24, m), 7.97 (1H, s), 8.06-8.1¢ (2H,
m)
5 APCI-MASS (m/z) - 204 (M+H™';

10

15

20

25

30

35

Preparation 12
A solution of methyl 2,4—dioxo—4—phenylbutyrate (6 g)

and hydroxylaminehydrochloride (6.07 g) in methanol (120
ml) was refluxed for 4 hours. The solvgnt was removed in
vacuo. To the residue was added chloroform. The organic
solution was washed with water, brine, drijed over magnesium
sulfate, €vaporated in vacuo. The residue was
chromatographed on silica gel (150 g, n-hexane - ethyl
acetate (3:1)) to give 3-methoxycarbonyl-5—phenylisoxazole
{5.25 g).

IR (KBr) : 1728, 1570, 1448, 1250 em~1

NMR (CDCls3, &) : 4.01 (343, s), 6.94 (1H, sy,

7.45~7.55 (3, m), 7.75-7.88 (2H, m)

APCI-MASS (m/z) : 204 (M+H™)

Preparation 13
A solution of methyl 2,4—dioxo—4-phenylbutyrate (6 g)

and hydrazine, monohydrate (1.42 ml) in ethanol (48 ml) was
refluxed for § hours. The solvent was rémoved in vacuo.
The resulting solid was collected by filctration, washed

pPvenvlpyvrazole (3.0 g) .

IR (KBr) : 2500-3400 (bx), 1730, 1491, 1244 cp-1

NMR (DMSO—d6, d) : 3.83, 3.88 (total 3H, eachn s),
7.18-7.53 (4H, m), 7.78-7.94 (25, m), 13.30-14_:5%
(1H, m)

APCI-MASS (m/z) : 203 (M+H7)
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Preparation 14

A mixture of methyl 3-cyanobenzoate (8.OJg), sodium
azide (19.38 g) and ammonium chloride (15.95 g) in N,N-
dimethylformamide (32 ml) was heated for 2.5 hours at
120°C. The mixture was poured into ice water (300 ml) -
ethyl acetate (100 ml). Under ice cooling, to the solution
was added sodium nitrite (2C.5 g) then
o6N-hydrochloric acid until pH was adjusted to 1-2. After
stirring for 30 minutes at room temperature, the mixture
was extracted with ethyl acetate - tetrahvdrcfuran, washed
with water and brine, dried over magnesium sulfate,
evaporated in vacuo to give methyl 3-(lH-tetrazol-5-

yl)benzoate (10.01 g).

IR (KBr) : 2300-3500 (br), 1705, 1684, 1618,
1562 cm™?
NMR (DMSO—d6,5) : 3.93 (3H, s), 7.78 (1E, dd,

J=7.9, 7.9Hz), 8.10-8.20 (1H, m), 8.25-8.38 (1lH,
m), 8.60-8.70C (1lH, m)

APCI-MASS (m/z) : 205 (M+HT)
* r 9 n 5
To the solution of 4-bromobenzyl alcohol (4.85 g) and

3-tri-n-butylstannylthiophene (11.6 g) was added
tetrakis(triphenylphosphine)palladium(0) (0.9 g), then the
mixture was heated for one hour at 140°C. After cooling,
the resulting precipitate was collected by filtration and

washed with n-hexane to give 4-(3-thienyl)benzvl alcohol

(2.67 g) .
IR (KBr) : 3300 (br), 1425, 1200, 1045, 1014,
777 cm”1
NMR (CDCly, &) : 1.72 (1H, t, J=5.9Hz), 4.72 (2H, d,

J=5.9Hz), 7.30-7.50 (5H, m), 7.€0 {2H, dd, J=6.4,
1.8Hz)
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Preparation 16
The following compound was obtained according to a

Similar manner to that of Preparation 15.

5 4—(2—Thienyl)benzyl alcohol
IR (KBr) : 3300 (br), 1427, 1213, 1047, 806 cm-1
NMR (CDCl5, &) : 1.7¢ (1H, t, J=5.94z), 4.73 (2H,

d, J=5.9Hz), 7.08 (1H, dd, J=5.1, 3.6Hz), 7.22-
7.42 (4H, m), 7.52-7.68 (2H, m)
10

Preparation 17
A mixture of ethyl 4—acetylbenzoate (10 g) and N, N-

dimethylformamide dimethyl acetal (41.8 ml) was heated fo~r
18 hours at 85°C. After cooling, the resulting solid was
15 collected by filtration, washed with diisopropyl ether tc
give methyl 4—[(E)—3—dimethylaminopropenoyl]benzoate
(10.44 q).
IR (KBr) : 1718, 1637, 1578, 1541, 1425 cp~l
NMR (DMSO—d6, d) : 2.94 (3H, s), 2.17 (3H, s;,
20 3.88 (3H, s), 5.85 {(1H, d, J=12.2H2), 7.77 (14,
d, J=12.2Hz), 7.96-8.05 (44, r;
APCI-MASS (m/z) : 234 (M+n*)

Preparation 18
25 To a suspension of lithium aluminum hydride (569 mg)

in tetrahydrofuran (120 ml) was added dropwise g sclution
of 2—methoxycarbonyl—4—(pyrrol—l—yl)pyridine (23.03 g) at
S°C anrd the mixture was Stirred at rcom temperature for
hours. To the mixture were added sodium fluoride (2.52 g)
30 and water (811 mg) and the mixture was stirred at room

temperature for 30 minutes. The insoluble materials were
removed by filtration and washed with tetrahydrofuran. The
filtrate was €vaporated in vacuo and the residue was
purified by column chromatography on silica gel to Give [4-

35 (pyrrol—l—yl)pyridin—Z—yl]methanol (.14 gq).
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IR (KBr) : 3190, 2955, 2845, 1595, 1575, 1500 cm™ 1
NMR (DMSO-dg, &) : 4.58 (2H, d, J=5.8Hz), 5.48 (lH,
t, J=5.8Hz), 6.35-6.4 (25, m), 7.52 (1H, dd,
J=5.6, 2.4Hz), 6.55-6.6 (2H, m), 7.§&2 (14, d,
5 J=1.9Hz), 8.47 (1H, d, J=5.6Hz)

APCI-MASS (m/z) : 175 (M+HY)

The following compounds were obtained according to a

10 similar manner to that of Preparation 18.

(1) 3-(Pyrazol-3-yl)benzyl alcohol

IR (Film) : 3245, 2930, 2880 cm™*
NMR (DMSO-dg, &) : 4.52 (2H, d, J=5.6Hz), 5.29 (1H,
15 t, J=5.6Hz), 6.68 (lH, d, J=2.2Hz), 7.2-7.7 {4H,
m), 7.76 (1H, d, J=2.2Hz), 12.9 (1H, br s)
APCI-MASS (m/z) : 175 (M+H')
(2) (&é-Phenylpyridin-3-yl)methanol
20 IR (Film) : 3325, 2865, 1600, 1565, 1475 cm™:

NMR (CDClgy, d) : 4.74 (2H, s}, 7.4-7.55 (3H, m,,
7.7-7.85 (2H, m), 7.9-8.05 (2H, m}, 8.62 (i¥, d,

J=1.3Hz)
APCI-MASS (m/z) : 186 (M+HT)
25
{3) 4-(Benzoylamino)benzyl alcchol
IR (KBr) : 3320, 2840, 1655, 1595, 1545 cm™ 1
NMR (DMSO-dg, &) : 4.5C (2H, d, J=5.7Hz), 5.22 (1H,
£, J=5.7Hz), 7.05 (14, d, J=7.€Hz), 7.29 (1H, q&,
30 J=7.6Hz), 7.5-7.7 (4#, m), 7.77 (1H, s), 7.9¢

(2E, dd, J=7.6, 1.5Hz), 10.23 (1H, s)
APCI-MASS (m/z) : 228 (M+HET)

(4) 4-(Phenylsulfonylamino)benzyl alcohol
35 IR (Film) : 3515, 3265, 3060, 2935, 2875, 1705,
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1650, 1615, 1515 cm~1
NMR (DMSO-dg, &) 4.36 (2H, d, J=5.8Hz). 5.07 (1H,
t, J=5.8Hz), 7.02 (24, d, J=8.6Hz), 7.15 (21, q,
J=8.6Hz), 7.5-7.65 (2K, m), 7.7-7.8 (2%, m,
5 10.21 (1H, s)
APCI-MASS (m/z) 264 (M+ut)
(5) (6—Phenylthiopyridin—3-yl)methanol
IR (Film) 3320, 28635, 1590, 1560 cm~l
10 NMR (CDCly, &) 2.46 and 2.71 (total 1H, t,
J=5.6Hz), 4.64 and 4.72 (total 2H, d, J=5.6Hz),
6.88 and 7.31 (total 1H, g, J=8.3Hz), 7.4-7.75
(6H, m), 8.3-8.4 (1H, m)
APCI-MASS (m/z) 218 (M+E™)
15
(6) 4—(Oxazol—5—yl)benzyl alcohol
IR (KBr) 3330 (br), 1510, 1431, 1041, gag cm™ 3
NMR (CDCly, &) 4.74 (2H, s), 7.34 (18, s),
7.35-7.5C (2H, m), 7.59-7.72 (2H, m), 7.91 (1m,
20 s)
APCI-MASS (m/z) 176 (M+H™)
(7) (3—Phenylpyrazol—5—yl)methanol
IR (KBr) 2500-3500 (br), 1471, 1360, 1030, 1001,
25 766 cm~!
NMR (DMSO-dg, &) 4.38-4.58 (2H, m), 4.95-5_ 37
(1H, m), 6.52-6.66 (1H, m,, 7.20-7.53 (3H, n),
7.68-7.90 (2K, m), 12.68-13.10 (1E, m)
APCI-MASS (m/z) 175 (M+Eh)
30
(8) 4—(Pyrazol—3-yl)benzyl alcohol
IR (XBr) 2500-3600 (br), 1522, 145¢, 1419, 1032,
841, 762 cm~!
NMR (DMSO-dg, &) : 4.51 (2H, d, J== 7Hz), 5.07-5.2°7
35 (1H, m), 6.60-6.74 (14, br s, 7.20-7.85 (54, n;,
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12.82, 13.24 (total 14, each br s)
APCI-MASS (m/z) : 175 (M+HY)

(9) 4-(l1-Methylpyrazol-5-yl)benzyl alcohol

IR (KBr) : 2500-3600 (br), 1495, 1460, 1425, 1385,
1273 cm™ !
NMR (CDClz, &) : 2.12 (1H, t, J=5.7Hz), 3.88 (3H,

s), 4.77 (2H, d, J=5.7Hz), 6.30 (lH, 4, J=1.9Hz),

7.

35-7.52 (4H, m), 7.51 (1H, d, J=1.9Hz)

APCI-MASS (m/z) : 189 (M+H™)

(10) 2-(lH-Tetrazol-5-yl)benzoyl alcohol

IR (KBr) : 2100-3600 (br), 1562, 1485, 1419,
1219 cm™!

NMR (DMSO—de, &) : 4.61 (2H, s), 5.20-5.60 (1H,
br), 7.48-7.€5 (24, m), 7.85-7.98 (l1H, m), 8.05
(1H, s)

APCI-MASS (m/z) : 177 (M+HY)

Preparation 20
To a solution of 3-[(E)-3-dimethylaminopropenoyl] -

benzonitrile

acid (21.82
monohvdrate
was stirred

mixture was

(48.5 g) in methanol (500 ml) was added ace-ic
g) followed by slow addition of hydrazine
(18.17 g) at room temperature and the mixture
at 17.5 hours at the same temperature. The

evaporated te dryness and the residue was

extracted with ethyl acetate. The organic laver was washed

with water and brine, dried over magnesium sulfate and

evaporated in vacuo. The residue was crystallized and the

crystal was

diisopropvl

ccllected by filtration, washed with

ether and dried to give 3-(pyrazcl-3-

vl)benzonitrile (37.71 g).

IR (KBr

) : 319G, 3075, 2840, 2760, 2230, 1560 cm~1!

NMR (DMSO-dg, O) : 6.88 (1H, d, J=2.1Hz), 7.62 (1H,
dd, J=7.7, 7.7Hz), 7.75 (1H, d, J=7.7Hz), 7.83
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(1H, br s), 8.16 (lH, 4, J=7.7Hz), 8.24 (1H, s),

Preparation 21
5 To a suspension of sodium hydride (2.0 g) in N, N-

dimethyl formamide (100 ml) was added thiophenol (5.51 g,
and the mixture was stirred at room temperature for 15

minutes. To the mixture was added 4—fluorobenzonitrile
(6.66 g), and the mixture was stirred a+ 130°C for 16 hours
10C under nitrogen. The mixture was poured into a mixture of

ethyl acetate and ice water and the separated crganic layer

was washed with water and brine, dried over magnesium

sulfate and evaporated in vacuo. The residue was purified
by column chromatography on silica gel to give
15 4—(phenylthio)benzonitrile {(12.24 g) as an oil.
IR (Film) : 3070, 2235, 1595, 1505 cp-i
NMR (CDCl3, d) 7.15-7.3 (2H, m), 7.65-7.8 (2H,
m), 7.4-7.6 (5H, m)
APCI-MASS (m/z) : 212 (M+y*)
20
Preparatjon 22
To a suspensicn of 4—(phenylsulfamoyl)benzoic acid
(13.43 g} in 1,2-dichloroethane (130 ml) were added thionyl
chloride (11.52 g) and N,N-dimethvlformamide (2 drops) and
25 the mixture was stirred at 100°C for 2 hours, under
nitrogen. The resulting solution was evaporated in vacuo
and the residue was dissolved in dichloromethane (150 ml) .
To this solution was added N,O—dimethylhydroxylaminehydro—
chloride (5.19 g), followed by dropwise addition cf
30 triethylamine (9.80 g) at 5°C. The mixture was Stirred ac

Toom temperature for 4 hours. Water was added thereto anc

the separated organic laver was washed with brine, dried
OvVer magnesium sulfate and evaported in wvacuo. The residue
was purified by column chromatography °n silica gel to give

35 N—methyl—N—methoxy—4—(phenylsulfamoyl)benzamide (11.31 qg)
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as an oil.
IR (KRr) 3150, 2950, 2905, 2890, 1625, 1600,
1570, 1495 cm™t
NMR (DMSO-dg, ) 3.24 (3H, s), 3.48 (3H, s), 7.0-
5 7.2 (3H, m), 7.2-7.3 (2H, m), 7.7-7.9 (4H, m),
10.38 (1H, s)
: 53
To the solution of 4-fluorobenzonitrile (10 g)'and
10 pyvrazole (6.74 g) in N,N-dimethvlformamide (100 ml) was

added potassium carbonate
hours at 120°C.

mixture was diluted with ethyl acetate

heated for £

(13.7 g). Then the mixture was

After cooling, the reaction

({1 ?), washed with

water, brine, dried over magnesium sulfate and evaporated
15 in vacuo. The residue was chromatographed con silica gel
{400 g, eluting with n-hexane - ethvyl acetate (3:1)) to
give 4- (pyrazol-l-vl)benzonitrile (10.54 qg).
IR (KBr) 2226, 1608, 1529, 1394 cm™!
NMR (CDClB, S) ©.54 (1H, dd, J=2.5, 1.8Hz), 7.70-
20 7.90 (5H, m), 8.00 (1H, d, J=2.5Hz)
APCI-MASS (m/z) 176 (M+HT)
Preparation 24
To the solution of 4-fluorobenzonitrile (10 g) and
25 imidazole (6.74 g) in N,N-dimethylformamide (200 ml) was
added potassium carbonate (13.7 g). Then the mixture was
heated for 2 hours at 120°C. After cooling, the reaction
mixture was diluted with ethyl acetate (2 ¢), washed with
water, brine, dried over magnesium sulfate and evaporatecd
30 in vacuo to give 4-(imidazol-li-yl)benzonitrile (10.34 qg;.
IR (KBr) 2225, 1608, 1520 cm™ 1
NMR (CDC13, ) 7.27 (1H, s}, 7.34 (1H, t,
J=1.2Hz), 7.456-7.60 (24, m), 7.75-7.89 (2H, m),
7.95 (1H, s)
35 APCI-MASS (m/z) 170 (M+HT)
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Preparation 25
To a solution of methyl 4—(l—methylpyrazol—3—

vl)benzoate (2.5 9) in dichloromethane (80 ml) was added

dropwise diisobutylaluminum hydride (1.02M Toluene
solution, 25.0 ml) at -60 - -50°C. After Stirring for 30
minutes at the same temperature, sodium fluoride (4.28 g)
and water (1i.38 ml) was added thereto. The mixture was
warmed to room temperature cver 15 minutes and Stirred for
one hour. Insoluble materials were removed by filﬁration.
The filtrate was €vaporated in vacuo to give 4-(1-

methylpyrazol—3-yl)benzyl alcohol (1.74 gl.

IR (KBr) : 2500-3650 (br), 1508, 1462, 1431, 1360,
1302 em~!?
NMR (CDClj, &) : 1.90 (iH, ¢, J=5.7Hz), 3.95 (3H,

S), 4.70 (2H, d, J=5.7Hz), 6.54 (1H, d, J=2.2Hz),
7.33~7.43 (3H, m), 7.74-7.8a (2H, m)
APCI-MASS (m/z) : 189 (M+H™)

Preparation 26

To a solution of 4—bromo—l—methylpyrazole (1 g) in
ether (15 ml) was added dropwise n-butylliithium (1.63M in
hexane, 4.2 m1) keeping the temperature below -60°C. Afrer
Stirring for 30 minutes, a solution of tri-n-butyltin
chloride (1.85 ml) in ether (1.85 ml) was added thereto,

After stirring for one hour, the mixture was warmed to room

temperature over 30 minutes and stirred for one ho
reaction mixture was diluted with ether, washedg with water

ur. The

and brine, dried over magnesium sulfate, and evaporated

under reduced bPressure to give l-methyl-4-tri- (-
butyl)stannylpyrazole (2.3 g).

IR (Neat) : 2930, 1504, 1460, 1120 cm-

NMR (CDClB, d) 0.75-1.70 (27H, m), 3.93 (34, s),

7.23 {(lH, s), 7.4> (1H, s)
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Preo i 7

To a suspension of 5—bromc-2-furancarboxyiic acid (10
g), N,O-dimethylhydroxylamine-hvdrcchlcride (5.1 g) and 1-
hvdroxybenzotriazole (7.07 g) in dichloromethane (300 ml)

5 was added dropwise a solution of 1-{3-dimethvlaminopropyl)-
3-ethylcarbodiimide (6.37 g) in dichloromethare (60 ml)} at
room temperature. The resulting mixture was stirred at
room temperature for 18 hours. Water (180 ml) was added
thereto and the insoluble materials were removed by

e filtration. The organic layer was separated and washed

with brine, dried over magnesium sulfate, evapcrated in

vacuo. The residue was chromatographed on silica gel (350
g, eluting with ethyl acetate - n-hexane (1:1)) to give 5-
bromo-2- (N-methyl-N-methoxyvcarbamoyl) furan (7.60 g).
15 IR (Neat) : 2974, 2937, 1649, 1566, 1477 cm 1
NMR (CDClB, 5) 3.34 (34, s), 3.77 (3H, s), 6.45
(1H, 4, J=3.5Hz}, 7.0% (1H€, d, J=3.5HzZ)
APCI-MASS (m/z) : 234, 236 (M+H")
20 Pr r ] 8

To a mixture of 3-methylbiphenyl (5.0 g) and
N-bromosuccinimide (5.29 g) in tetrachloromethane (150 ml}
was added benzoyl peroxide (144 mg) and the mixture was
refluxed for 6 hours. The mixture was cooled, and the

25 inscluble materials were filtered off. The filtrate was
evaporated in vacuo and the residue was purified by coclumn
chromatography on silica gel to give crude 3-bromomethyl

biphenyl (6.59 g) as a yellow oil.

IR (Film) : 3030, 1600, 1375 cm *
30 NMR (CDCls, &) : 4.56 (2H, s), 7.35-7.7 (9%, m)
Dreparati 29

The following compounds were obtained according to a

similar manner to that of Preparaticn 28.
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(1) 4—Bromomethylbenzophenone
IR (KBr) : 3050, 1650, 1605 cm-l
NMR (CDCl3, &) : 4.54 (2H, s), 7.4-7.8:¢ (9H, m)
5 (z) 4—(Pyridin—3—yl)benzyl bromide

10

15

20

25

35

NMR (DMSO—d6, 3) : 6.10 (2H, s), 7.4-8._4 (6H, m),
8.9-9.3 (2H, m)

(3) 4—(Pyridin—2—yl)benzyl bromide
IR (Film) 3050, 3010, 2985, 1733, 1585, 1565 cm~1
NMR (CDCl3, &) : 4.58 (2H, s), 7.2-8.1 (7, m),
8.7-8.8 (1K, m)

Preparation 30

7o a solution of 4—ethoxycarbonyl—2—(4-
chlorophenyl)thiazole (2.68 g) in a mixture of
tetrahydrofuran (40 ml) and ethanol (10 ml) was added

lithium borohydride (218 mg) at room temperature and the
The mixture was

mixture was stired at 50°C for 1.5 hours.
poured into a mixture 0f ethyl acetate and ice water, and
the separated Organic layer was washed With water and
brine, dried OvVer magnesium sulfate and evaporated in
vacuo. The residue crystalline solid was Collected by
filtration to give [2—(4—chlorophenyl)thiazol—4—yl]methanol

(1.43 g) .
IR (KBr) : 3270, 3080, 2920, 2865, 1595, 15253,
1505 cm~1
NMR (DMSO-dg, &) : 4.63 (2m, <, J=3.8Hz), 5.40 (1g,
t, J=5.8Hz), 7.51 (1H, s), 7.5-7 ¢ (2H, m), 7.9-
8.0 (2H, m)
APCI-MASS (m/z) : 226 (M<H*)

Preparatjon 31
To a solution of methyl ®-chloronicotinate (6.86 g)
in l,2—dimethoxyethane

and dihydroxyphenyl borane (5.85 q)
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(150 ml) was added 2M sodium carbonate aqueous solution (48
ml), followed by tetrakis(triphenylphosphine)pélladium(0>

(2.31 g) and the mixture was refluxed for 16 hours. Th

m

mixture was poured into a mixture of ethyl acetate and ice
water, and the separated organic layer was washed with
water and brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatographyv on silica gel to give'methyl 6—

phenylnicotinate (7.75 g) as a white crystal.

IR (XBr) : 3070, 3030, 2995, 2945, 2845, 1725,
1595, 1560 cm™*
NMR (CDCly, &) : 3.98 (3H, s), 7.4-7.6 (3H, m),

7.82 (1H, dd, J=8.3, 0.9Hz), 8.0-8.1 (2H, m),
.35 (14, dd, J=8.3, 2.2Hz), 9.28 (1H, d4dd, J=2.2,
0.9Hz)

Preparation 32
The following compound was obtained according to a

similar manner to that of Preparation 31.

N-Methyl-N-methoxy-4-[{4- (dimethylamino)phenylj-
benzamide
IR (KBr) : 3255, 3000, 2815, 1605, 1540, 1505 cm™*
NMR (CDClg, &) :@ 3.01 (6H, s), 3.38B (3H, s), 3.60
(34, s), 6.80 (2H, d, J=8.9Hz), 7.5-7.65 (4, m},
7.74 (24, dd, J=6.5, 1l.9Hz)
2

APCI-MASS (m/z) 85 (M+E™)

reparation 33
To a suspension of 4-(pyrrol-l-yl)benzoic acid (3.74
g) and N,O-dimethylhyvdroxylamine-hydrochloride (1.95 ¢! 1in
dichloromethane (100 ml) was added dropwise a solution of
l—(3—dimethylaminopropyl)-3—ethylcarbodiimide (2.43 g! in
dichloromethane (15 ml) at room temperature. The resulting

solution was stirred at the same temperature for 18 hours.
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Water (60 ml) was added to the mixture, and the insoluble
materials were removed by filtration. The filtrate was
separated, and the organic laver was washed with brine,
dried over magnesium sulfate and évaporated in vacuo. The
residue was purified by column chromatography on silica gel
to give 4-(pyrrol—1—y1)—N—methyl—N—methoxybenzamide (2.12

g) as a white crvstal.

IR (KBr) : 3130, 3045, 2975, 2935, 1640, 1610,
1580, 1525 cm~1
NMRE (CDCl3, &) : 3.39 (3H, s), 3.58 (3H, s),

6.4-6.45 (2H, m), 7.15-7.2 (2H, m), 7.4-7.5 (2H,
m), 7.8-7.9 (2H, m)
APCI-MASS (m/z) : 231 (M<E™)

Preparation 34
To a suspension of 3—(pyrrol—1—yl)benzoic acid (5.62

g, N,O—dimethylhydroxylaminehydrochloride (2.93 g) and 1-
hvdroxybenzotriazole (4.05 g) in dichloromethane (150 ml)
was added dropwise a solution of l—(3—dimethylaminopropyl)—
3~ethylcarbcdiimide (3.65 g) in dichloromethane (30 ml) at
room temperature. The resulting solution was stirred at
rocm temperature for 20 hours. Water (100 ml) was added
thereto and the insoluble materials Were removed by
filtration. The filtrate was separated and the organic
layer was washed With brine, dried OvVer magnesium sulfate
and evaporated in vacuo. The residue was rurified by
column chromatography on silica gel to give 3-(pyrrol-1-
yl)—N—methyl—N—methoxybenzamide (5.19 g) as a vellow oil.
IR (Film) : 3130, 2935, 1645, 1610, 1585, 1500 cm~1
NMR (CDClB, Sy 3.39 (3H, s}, 3.57 (3H, s),
6.35-6.4 (24, m), 7.1-7.15 (2H, m), 7.45-7.¢ {3H,
m), 8.7-8.75 (1H, m)
APCI-MASS (m/z) : 231 (M+y*t)
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Preparation 35
The following compound was obtained according to a

similar manner to that of Preparation 34.

[4- (N-Methyl-N-methoxy)carbamoyvlphenyl]-

dihydroxyborane
IR (KBr) : 338G, 1610, 1545, 1510 cm™+
NMR (DMSO-dg, &) : 3.25 (3H, s}, 3.53 (3H, s),
7.5-7.8 (4H, m)
APCI-MASS (m/z) : 210 (M+HT)
Preparation 36

To a suspension of lithium aluminum hydride (348 mg)
in tetrahydrofuran (30 ml) was added dropwise a soluticn of
4- (pyrrol-1-yl)-N-methyl-N-methoxybenzamide (2.11 g) in
tetrahydrofuran (40 ml) at 5°C and the mixture was stirred
at 5°C for 1.5 hours. To the mixture were added sodium
fluoride (1.54 g) and water (495 mg), and the mixture was
stirred at room temperature for 30 minutes. The insoluble
materials were filtered off and washed with
tetrahydrofuran. The filtrate was evaporated in vacuo and
the residue was purified by column chromatcgraphy on silica

gel to give 4-(pyrrol-l-yl)benzaldehyde (1.65 g!.

1

IR (KBr) : 3130, 2800, 2745, 1690, 1605, 1520 cm™*
NMR (CDCl,, &) : 6.35-6.45 (2H, m), 7.15-7.25 (2H,
m), 7.5-7.6 (2H, m), 7.9-8.0 (2K, m), 9.99 (1H,
s)
APCI-MASS (m/z) : 172 (M+HT)
Preparation 37

The following compounds were obtained according to a

similar manner to that of Preparatiocn 36.

(1) 3-(Pyrrol-l-yl)benzaldehyvde
IR (Film) : 3220, 1700, 1650, 1590, 1540, 1500 cm *
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NMR (CDCls, &) : €.4-6.45 (2H, m), 7.15-7.20 (2H,
m), 7.55-7.8 (3H, m,, 8.9-8.95 (14, n), 10.06
(1H, s)
APCI-MASS (m/z) : 172 (M+u¥)

(2) 4—(4—Dimethylaminophenyl)benzaldehyde

IR (KBr) : 2895, 2810, 2725, 1695, 168, 1595,
1540 em~1
NMR (CDCls, &) : 3.03 (6H, s), 6.8-6.9 (2, m),

7.55-7.65 (2H, m), 7.65-7.75 (2m, m), 7.85-7.95
(2H, m), 10.01 (1m, s)
APCI-MASS (m/z) : 22¢ (M+H*)

(3) 4—(Phenylsulfamoyl)benzaldehyde
IR (KBr) : 3260, 3055, 2880, 1695, 1595 op-1
NMR (DMSO-dg, &) 7.0-7.15 (34, m), 7.2-7.3 (2H,
m), 7.93 (2H, d, J=8.1Hz), 8.05 (2H, g, J=8.1Hz),
10.04 (1H, s), 10.48 (1H, br s)
APCI-MASS (m/z) : 262 (M+H7)

(¢4) 2—Bromo—5—furaldehyde
IR (KBr) : 1670, 1464, 1377, 1271 cm
NMR (CDCls, &) : 6.357 (1E, 4, J=3.6Hz), 7.19 {1H,
d, J=3.6Hz), 9.54 (1H, s)

-1

Sreparation 38
To a suspension of 4-bromobenzaldehyde (1.85 g and

[4—flurophenyl]dihydroxyborane (1.40 g) in toluene (50 m1:
Iollowed

was added powdered potassium carbonate (2.07 gy,
by addition of tetrakis(triphenylphosphine)palladium(O}

(578 mg) and the mixture was refluxed for 24 hours under
rnitrogen. The mixture was poured into g mixture of ethyl
acetate and ice water, and the Separated organic layver was
washed with water and brine, dried over magnesium sulfare

and evaporated in vVacuc. The residue wWas pburifjed Dy
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column chromatography on silica gel tec give 4-(4-

fluorophenyl)benzaldehyde (1.67 g) as a white crystal.

IR (KBr) : 3055, 2855, 2755, 1705, 1600, 1565,
1520 cm™?
NMR (CDCls, &) : 7.1-7.25 (2H, m), 7.55-7.7 (2H,

m), 7.71 (2H, d, J=8.2Hz}, 7.95 (2H, d, J=8.2Hz),
10.06 (1H, s)

APCI-MASS (m/z) : 201 (M+H'Y)
Preparation 39

To a solution of 2-bromo-5-thiophenecarbaldehyde (2 g)
and dihydroxyphenylborane (1.66 g) was added 2M sodium
carbonate solution (13.6 ml) and
tetrakis (triphenylphosphine)palladium(0) (605 mg). The
mixture was heated for 5 hours at 80°C. The reaction
mixture was poured into water, extracted with
dichloromethane. The organic layer was washed with water

and brine, dried over magnesium sulfate, evaporated in

vacuo. The residue was chromatographed on silica gel (1CO0
g, eluting with n-hexane - ethyl acetate (5:1)) te give 2-
phenyl-5-thiophenecarbaldehyde (1.80 g).

TR (KBr) : 1647, 1441, 1232, 754 cm™?

NMR (CDClB, d) 7.33-7.50 {(4H, m), 7.60-7.80 (3H,

m), 9.90 (1H, s)

APCI-MASS (m/z) : 189 (M+H)

Preparation 40

The following compounds were obtained according to a

similar manner to that of Preparation 39.

(1) Z2-Phenvyl-5-furaldehyde
IR (Neat) : 1674, 1522, 1475, 1257 cm™ !
NMR (CDCly, &) : 6.85 (1H, d, J=3.7Hz), 7.33 (1H,

d, J=3.7Hz), 7.37-7.53 (34, m), 7.80-7.92 (2H,
m), 9.66 (1H, s)
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APCI-MASS (m/z) : 173 (M+Ht)

4-Phenyl—2—thiophenecarbaldehyde

IR (KBr) : 1676, 1539, 1429, 1173, 760 cp~1

NMR (CDCls, &) : 7.30-7.6¢ (5H, m), 7.82-7.9¢ (1%,
m), 8.00-8.08 (1X, m), 9.93 (1H, d, J=1.2Hz)

FAB~-MASS (m/z) : 189 (M+HT)

A—(4—Methylphenyl)benzaldehyde

IR (KBr) : 3095, 3060, 2860, 2765, 1690, 1600,
1575, 1505 em~1
NMR (CDCls, &) : 2.42 (34, s}, 7.29 (2H, d,

J=10.4Hz), 7.55 (2H, dd, J=6.3, 1.8Hz), 7.74 (2H,
dd, J=6.s6, 1.8Hz), 7.94 (2ZH, dd, J=6.6, 1.8Hz),

10.05 (1H, s)
APCI-MASS (m/z) : 197 (M+H)

4—(4—Chlorophenyl)benzaldehyde

IR (KBr) : 3055, 2820, 2720, 1695, 1605 cq—1

NMR (CDCls, &) : 7.4-7. 5 (2E, m), 7.55-7.85 (2n,
m), 7.7-7.8 (2H, m), 7.9-8.0 (2%, m), 10.06 (1%,
s)

APCI-MASS (m/z) : 217 (M+H*)

4—(4—Bromophenyl)benzaldehyde

IR (KBr) : 3050, 2820, 2725, 1705, 1605, 1573,
1555 cm~1
NMR (CDClsy, &) : 7.45-7. 5% (25, m), 7.53-7.85 (2m,
m), 7.65-7.75 (2H, m), 7.95-8.05 (2H, m), 10.0s
{14, s)
APCI-MASS (m/z) : 263, 251 (Msu®)

Prevaration 41

To a solution of 4—carboxybenzaldehyde {3.00 g, andg

triethylamine (2.23 g) in dichloromethane (50 ml) was added
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dropwise isobutyl chloroformate (3.01 g) at 5°C and the
mixture was stirred at 5°C for 40 minutes. To this
solution was added aniline (2.05 g) and the mixture was
stirred at room temperature for 1% hours. Water was added
to the mixture, and the separated organic layver was washed
with brine, dried over magnesium sulfate and evaporated in
vacuc. To the residue was added hexane:ethyl acetate (1:1)
and the powder was collected by filtration to give 4-
(phenylcarbamoyl)benzaldehyde (2.24 g). The filtrate was
evaporated in vacuo and the residue was purified by column

chromatography on silica gel to give the second crop (1.12

gl .
IR (KBr) : 3340, 3055, 2820, 2725, 1705, 1650,
1575, 1535 cm™?!
NMR (DMSO-dg, &) : 7.13 (1H, t, J=7.3Hz), 7.3-7.45
(2H, m), 7.79 (2H, d, J=7.5Hz), 8.0-8.2 (4H, m),
10.12 (1H, s), 10.46 (1lH, s}
APCI-MASS (m/z) : 226 (M+HT)
Preparation 42

To a solution of ethyl 4-aminobenzocate (3.30 g) in
pvridine (10 ml) was added dropwise benzoyl chloride
(3.09 g) at 5°C, and the mixture was stirred at room
temperature for 1.6 hours. The mixture was poured 1nto a
mixture of ethyl acetate, ice water and €N hvdrochloric
acid (40 ml), and the separated organic layer was washed
with water and brine, dried over magnesium sulfate and
evaporated in vacuo. The resicue was crystallized Ifrom
hexane and ethyl acetate (£:1), and the crystal was
collected by filtration to give ethyl 4-(benzoylamino}-
benzoate (5.14 gj.

IR (KBr) : 3300, 3050, 2980, 1720, 1650, 1530 cm -

NMR (DMSO-dg, &) : 1.34 (3H, €, J=7.1H

q, J=7.1Hz), 7.5-7.7 (5H, m), 7.85-8.2 (3H, m),
8.45-8.5 (1H, m), 10.48 (1lH, s)
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APCI-MASS (m/z) : 270 (M+HT)

Preparation 43
The following compound was obtained according to a

Ssimilar manner to that of Preparation 41 .

€]

4—(2-Pyridylcarbamoyl)benzaldehyde

IR (KBr) : 3230, 3180, 2115, 3035, 2810, 2725,
1710, 1675, 1585, 1540 cp-1
10 NMR (DMSO-dg, &) : 7.20 (1H, dd, J=6.8, 1.5muz),

7.8-7.9 (14, m), 8.03 (2H, d, J=8.4Hz), 8.20 (24,
d, J=8.4Hz), 8.15-8.25 (1H, m), 8.4-8.45 (1IH, m),
10.12 (1H, s), 11.06 (1H, s)

APCI-MASS (m/z) : 227 (M+H*)
15
2reparation 44
To a solution of [2—(4—chlorophenyl)thiazol—4—
yl]lmethanol (1.42 9) in chloroform (80 ml) was added
activated manganese dioxide (5.48 g) and the mixture was
20 refluxed for 1.8 hours. The mixture was filctered and the
filtrate was €vaporated in vacuo to give d-formyl-2- (4-
chlorophenyl)thiazole (1.28 g;.
IR (KBr) 3110, 2840, 1695, 15953, 1575, 1500 cm~1
NMR (DMSO—d6, &) : 7.55-7.65 (ZH, m), 8.0-8.: (24,
25 mj), 8.80 (1H, s), 9.cg (143, s)
APCI-MASS (m/z) : 224 (M+p™*)
2reparation 45
Tc a solution of (B—phenylpyrazol—S—yl)methanol (1.30
30 g) in acetone (130 ml) was added activated manganese

dioxide (6.5 g) and the mixture was refluxed 1.5 hours.,

-

The mixture was filtered and the filtrate was evVaporated in

Vacuo to give 3—phenyl—5—formylpyrazole (1.16 gj.

IR (KBr) : 2400-3500 (br}, 1676, 1473, 1282,

35 1192 cm—1
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NMR (DMSO-dg, &) : 7.20-7.56 (4H, m), 7.75-7.9%
(2H, m), 9.93 (1H, s), 14.05-14.30C (1E, br)
APCI-MASS (m/z) : 173 (M+HE™)
5 Preparation 46

The following compounds were obtained according *to

similar manners to those of Preparations 44 and 45.

{1) 3-(Pyrazol-3-yl)benzaldehyde

10 IR (Film) : 3325, 2975, 2920, 2840, 2745, 17CO0,
1610, 1585 cm™*
NMR (DMSO-dg, &) : 6.84 (1H, d, J=2.0Hz), 7.6-8.25
(4H, m), 8.36 (1H, s), 10.07 (1H, s), 13.05 (1H,
br s)
15 APCI-MASS (m/z) : 173 (M+H")

(2) 6-Phenyl-3-formylpyvridine

IR (KBr) : 3060, 2835, 2785, 2740, 1695, 1580,
1560 cm™ <
20 NMR (CDCl3, o) 7.25-7.4 (4H, m), 7.82 (1K, 4,
J=8.3Hz), 8.05-8.15 (ZH, m}, 24 (1H, dd, J=8.3,

8. 8
2.2Hz), 9.14 (1H, dd, J=2.2, O0.7Hz), 10.14 [{(1H,

s)
APCI-MASS (m/z) : 184 (M+H™)
25
(3) 2-Formyl-4-(pyrrol-i-yl)pyridine
IR (KBr) : 3110, 2845, 1705, 1535 cm™ 1
NMR (DMSO-dg, &) : 6.35-6.4 (2H, m), 7.75-7.8 (2H,
m), 7.98 (1H, dd, J=5.2, 2.5Hz), 8.12 (1H, 4,
30 J=2_.2Hz), 8.80 (lH, 4, J=5.5Hz), 10.0 (1lH, s
APCI-MASS (m/z) : 173 (M+H")

{4) 6-Phenylthio-3-formylpyridine
IR (Film) : 3055, 2840, 2780, 1700, 1585, 1550 cm -

35 NMR (CDClsg, ) : 6.94 and 7.49 (total 1H, d,
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J=8.4Hz), 7.45-7.65 (en, M), 7.89 and 8.14 (total

1H, dd, J=8.4, 2.2Hz), 8.82 and 8.87'(total 1H,

d, J=2.2Hz), 9.98 and 10.10 (total 1H, s)
APCI-MASS (m/z) : 216 (M+H™)

4—(Benzoylamino)benzaldehyde

IR (KBr) : 3305, 3055, 2840, 2735, 1715, 1660,
1645, 1540 cp—1
NMR (DMSO-dg, &) : 7.5-7.7 (SH, m), 7.95-8.15 (3y,
m), 8.40 (1H, s), 10.02 (1H, s), 10.54 (1H, s)
APCI-MASS (m/z) : 226 (M+H™)

4—(Phenylsulfonylamino)benzaldehyde

IR (KBr) : 3240, 3060, 2935, 2850, 2765, 1690,
1680, 1580, 1510 cpm-1
NMR (DMSO-dg, &) : 7.29 (2H, d, J=8.6Hz), 7.55-7. 7
(3H, m), 7.75-7.9 (4K, m), 9.81 (1H, s), 11.01
(1H, s)
APCI-MASS (m/z) : 2¢2 (M+H7)

4—(3—Thienyl)benzaldehyde

IR (KBr) : 1689, 1601, 1211, 1167 ep—1

NMR (CDCls, &) : 7.41-7.47 (2E, m), 7.62 (1H, ¢,
J=2.1Hz), 7.70-7.83 (2H, m), 7.85-7.98 (21, m),
10.02 (1H, s)

APCI-MASS (m/z) : 189 (M+HT,

4—(2—Thienyl)benzaldehyde

IR (KBr) : 1699, 1601, 1213, 1170 cm™1

NMR (CDClz, &) : 7.14 (1m, dd, J=5.1, 3.7Hz), 7.40
(1#, dd, J=5.1, 1.1Hz), 7.27 (1H, dd, J=3.7,
1-1Hz), 7.70-7.82 (24, m), 7-82-7.96 (25, m),
10.00 (iH, s)

APCI-MASS : 189 (M+H™)
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(9) 4-(Pyrazol-3-yl)benzaldehyde

IR (Neat) : 2400-3700 (br), 1€97, 1606, 1211, 1171,
837 cm™ ! '
NMR (DMSO-dg, &) : 6.90 (lH, d, J=2.3Hz), 7.83 (lH,
5 br s), 7.85-8.12 (4H, m), 10.00 (1#, s), 13.13
(1H, br)
APCI-MASS (m/z) : 173 (M+H)

(10) 4-{1-Methylpyrazol-3-vyl)benzaldehyde
10 IR (KBr) : 1695, 1603, 15686, 1431, 130¢ cm~ !
NMR (CDC}3, S) 3.99 (3H, s), 6.64 (1H, d,
J=2.3Hz), 7.43 (1H, d, J=2.3Hz), 7.86-8.03 (4H,
m), 10.01 (1lH, s}

APCI-MASS (m/z) : 187 (M+HT)
15
(11) 4-(1-Methylpyrazol-5-yl)benzaldehyde
IR (KBr) : 1695, 1608, 1568, 1390, 1215, 1184 cm™ -
NMR (CDCly, &) : 3.95 (3H, s}, 6.41 (1, d,
J=1.9Hz), 7.56 (1H, &, J=1.9Hz), 7.57-7.68 (2H,
20 m), 7.93-8.04 (2H, m), 10.08 (1lH, s)
APCI-MASS (m/z) : 187 (M+H")
(12) 3-(1lH-Tetrazol-5-yl)benzaldehyde
IR (KBr) : 2400-350C (br), 1674, 1812, 1560, 1372,
25 1207 cm™*
NMR (DMSO-d¢, &) : 7.86 (1H, d&d, J=7.7, 7.7Hz),
§.08-8.20 (iH, m), 8.30-6.42 (1H, m), 8.57 (lH,
dd, J=1.5, 1.S5Hz), 10.13 (lE, s)
APCI-MASS (m/z) : 175 (M+ET)
30

Preparation 47

To a suspension of 3- (pyrazol-3-vl)benzonitrile (37.70
g) in formic acid (300 ml) was added a suspension of Raney
Nickel (Trademark : NDT-90) in water (130 ml) and the

-

35 mixture was refluxed for 3.5 hours. The mixture was cooled
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Lo room temperature and Raney Nickel was removed by
filtration and washed with formic acig (130 ml1). The
filtrate was &vVaporated to dryness and dichloromethane and
ice water were added to the residue. The mixture was
adjusted to PH ca. 8.5 by addition of sN sodium hydroxide
aqueous solution. The insoluble materials were renoved by
celite pad and the filtrate was separated. The organic
layer was washed With brine, dried OovVer magnesium sulfate
and evaporated in vVacuo. The residue was burified by
column chromatography on silica gel to give 3-(oyrazol-3-
yl)benzaldehyde (37.17 g3 .
IR (KBr) : 3190, 2975, 2840, 1690, 1605, 1585 cp—1
NMR (DMSO—d6, S) 6.84 (1H, 4, J=2.2Hz), 7.65 (1H,
dd, J=7.s, 7.€Hz), 7.75-7.85 (2H, m), 7.8¢ (1H,
d, J=7.6Hz), 8.35 (1E, s), 10.07 (1H, s), 13.06

{1H, br s)

Preparation 4s
To a solution of 4—fluorobenzaldehyde (2.48 g) and 4-

bromophenol (3.46 g) in N,N—dimethylacetamide (20 ml) was
added powdered Potassium carbonate (2.76 g), and the
mixture was refluxed for 17 hours. The mixture was poured
into a mixture of ethyl acetate and ice water, and the
Separated organic layer was washed with water and Erine,
dried over magnesium sulfate and €Vaporated in vacuo.
residue was purified by column chromatography orn silica gel

o give 4-(4—bromophenoxy)benzaldehyde (1.51 qg).

IR (XBr) : 3030, 2920, 2840, 2733, 1705, 1600,
1560 cm—2
NMR (CDClz, &) : 6.95-7.1 (4, m), 7.45-7.55 (2,

m), 7.8-7.9 (ZH, m), 9.94g (1H, s;
APCI-MASS (m/z) : 279, 277 (M+H7)

L2reparation 49
To a solution of 4—bromobenzaldehyde (4.96 g) and
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4-fluorophencl (4.48 g) in N,N—dimethylacetami@e (25 ml)
was added powdered potassium carbonate (5.53 g), and the
mixture was refluxed for © hours under nitrogen. The
mixture was poured into a mixture c¢f ethyl acetate and
water, and the separated organic layer'was washed with
water and brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give 4-(4-

fluorophenoxy)benzaldehyde {(1.92 g) as an crange oil.

IR (Film) : 3360, 3075, 2835, 2740, 1695, 16CO0,
1585, 1495 cm *
NMR (CDCls, &) : 6.7-6.8 {1H, m), 6.85-6.95 (lH,
m), 7.0-7.2 (4H, m), 7.8-7.9 (2H, m), 9.92 (1H,
s)
APCI-MASS (m/z) : 217 (M+HT)
Preparation 50

To a solution of 4-phenylthiobenzonitrile (12.23 g) in
toluene {200 ml) was added dropwise diiscbutylaluminum
hydride (1.02M toluene solution) (114 ml) at -70°C over 50
minutes and the mixture was stirred at -70°C for 30
minutes. To the mixture were addea sodium fluoride (12.4%
g) and water (6.26 g), and the mixture was warmed to room
temperature. The inscluble materials were removed by
filtration and washed with toluene. The filtrate was
evaporated in vacuo and the residue was dissolved in
tetrahvdrofuran (50 ml). To this solution was added 6N
hydrochloric acid (19.3 ml) and the mixture was stirred at
room temperature for 1 hour. The mixture was extracted
with ethyl acetate, and the organic layer was washed with
water and brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give 4-
(phenylthio)benzaldehyde (9.83 g) as a vellow oil.

IR (Film) : 3055, 2830, 2745, 16935, 1595, 1560,
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1505 cm~1
NMR (CDCl3, &) : 7.15-7.3 (4%, m), 7.35-5 ¢ (3H,
m), 7.€5-7.75 (2H, m), 9.91 (13, s)
APCI-MASS (m/z) : 215 (M+g*)
5
Preparation 51
To a solution of 4—(pyrazol—l—yl)benzonitrile (5.0 g}

in dichloromethane (150 ml) was added dropwise
diisobutylaluminum hydride (1.02M tcluene Solution, 58 m1)

10 keeping the temperature below -60°C. After stirring for

one hour, sodium fluoride (9.95 g) and water (3.2 ml) were

added thereto. The reaction mixture was warmed to room

temperature over 30 minutes and stirred for 1.5 hours.

Insocluble material was removed by filtration. The filtrate

15 was concentrated by evaporation in vacuo. The residue was
dissolved in tetrahydrofuran (25 ml). Tc he solution was
added IN-hydrochlorie acid and stirred for one hour at room

To the mixture was added 5N-sodium hydroxide

temperature.
sclution (10 ml) . The objective compound was extracted
20 with dichloromethane. The organic layer was washed with

water and brine, dried over magnesium sulfate, evaporated

irn vacuo. The residue was chromatographed on silica ge:l

(100 g, n-hexane - ethyl acetate (1:1)) to give 4- (pyrazol-

l—yl)benzaldehyde (4.36 qg).
25 IR (KBr) : 1695, 1605, 1390, 1200 cm~1?

NMR (CDCls, &) : 6.54 (1H, dd, J=2.5, 1.8Hz), 7.7¢
(1H, d, J=1.5Hz), 7.85-8.10 (s5u, m), 10.02 (1H,
s)

APCI-MASS (m/z) : 173 (M+H")

30

Ereparation 52
The following compound was obtained according to a

Similar manner to that of Preparation 51.

35 4—(Imidazol—l—yl)benzaldehyde
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IR (KBr) : 1686, 1606, 1522, 1313 cm™1
NMR (CDCly, &) : 7.15-8.10 (7H, m), 10.05 (lH, s)
APCI-MASS (m/z) : 173 (M+HY)
5 Preparation 53
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To a solution of methyl 5-phenyl-3-
isoxazolecarboxylate (4.73 g) 1in dichlorcomethane (150 ml)
was added dropwise diisobutylaluminum hydride (1.02M
toluene solution 45.7 ml) at -7C°C ~ -60°C. After stirring
for one hour at the same temperature, sodium fluoride (7.€3
g) and water (2.52 ml) were added thereto. The mixture was
warmed to room temperature over 30 minutes and stirred for

one hour. Insoluble materials were removed by filtration.

The filtrate was evaporated in vacuo. The residue was
chromatographed on silica gel (85 g, n-hexane - ethyl
acetate (3:1)) to give 5-phenyl-3-isoxazolecarbaldenyde
(1.94 g).

IR (KBr) : 3126, 1713, 1568, 1456, 1184 cm™!

NMR (CDCl 5, &) 6.90 (1H, s), 7.35-7.68 (3H, m),

7.75-7.92 (2H, m}, 10.20 (1lE, s)

54
To the solution of 4-bromobenzaldehyde (462 mg) and 1-

W
A
al

methyl-4-tri-n-butylstannylpyrazole (1.1 g) was added

tetrakis (triphenylphosphine)palladium(0) (87 mg). Then the
mixture was heated for 3 hours at 140°C. After cocling,
the reaction mixture was diluted with toluene (© ml). An
agueous sclution (5 ml) of potassiunm fluoride (1.72 g) was
added to the mixture and stirred for one hour. Inscluble
material was removed by filtration. The filtrate was

washed with water and brine, dried over magnes:ium sulfate,
and evaporated in vacuc. The residue was chromatographed
on silica gel (4C g, eluting with n-hexane - ethyl acetate

(1:2)) to give 4-(l-methyvlpyrazol-4-yl)benzaldehyde (427.4

mg) .
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IR (KBr) : 1693, 1605, 1169, 831 cp-1
NMR (CDCl3, &) : 3.98 (3H, s}, 7.57-7.67 (2m, m),
7-73 (1H, s), 7.85 (1iH, $), 7.80-7.92 (2H, m),
9.98 (1H, s)
5 APCI-MASS (m/z) : 187 (M+HT)

Preparation 55
To a solution of oxalyl chioride (1.5 ml) in
dichloromethane (30 ml) was added a Solution of dimethyl

%O sulfoxide (1.83 ml) in dichloromethane (4 ml) kXeeping the
temperature below -60°C. After 20 minutes, 4-(oxazol-5-
vl)benzyl alcohol (2.5 g) in dichloromethane (25 ml) and
dimethyl sulfoxide (2 ml) was added dropwise at the Same
temperature then stirred for one hour. To the mixture was

15 added triethylamine (8 ml) and stirred for 30 minutes. The
reaction mixture was warmed to room temperature over 30
minutes. After Stirring for one hour, the mixture was
diluted with ethyl acetate, washed with water and brine,

dried over magnesium sulfate, €vaporated in vacuo. The

20 residue was chromatographed on silica gel (890 g, eluting
With n-hexane - ethyl acetate (1:1)) to give 4~ (cxazol-5-
yl)benzaldehyde (2.20 g).

IR (KBr) : 1693, 1610, 1211, 1111, 829 cm™ 1

NMR (CDCly, &) : 7.54 (lH, s), 7.75-8.05 (4dH, m),
25 8.00 (14, s), 10.03 (1H, s)

APCI-MASS (m/z) : 174 (M+H"')

Preparation 56
-To the solution of 3—(lH—tetrazol—S—yl)benzaldehyde

30 (1.0 g) in Pyridine (15 ml) was added

triphenylchloromethane (1.76 g) at 0-~5°C. The mixture was
sStirred for 4 hours at roonm temperature. The reaction
Mmixture was poured intoc water and eXtracted with ethyl
acetate. The O0rganic layer was washed with dil.

35 hydrochloric acid, water, brine, dried over magnesium



WO 96/10559

10

15

20

25

30

35

PCT/JP95/01982

- 62 -

sulfate, evaporated in vacuo to give 3-(l-trityl-1H-
tetrazol-5-vl)benzaldehyde (2.51 g). ‘
IR (KBr) : 1699, 1516, 1491, 1446, 1201 cm™*
NMR (DMSO-dG, d) 7.05-7.20 and 7.38-7.53 (15H,
m), 7.80 (lH, dd, J=7.7, 7.7Hz), 8.05-8.14 (1H,
m), 8.30-8.40 (1H, m), B8.50-8.55 (1lH, m), 10.12
(1H, s)

Preparation 57

The mixture of 4-formylbiphenyl (3.64 g) and
cycloheptylamine (2.49 g) was heated at 120°C for 6 hours
under nitrogen. The mixture was cooled to room temperature
and dissolved in ethanol (30 ml). To the sclution was
added carefully sodium borohydride (757 mg), and the
mixture was stirred at room temperature for 1 hour. The
mixture was evaporated in vacuo and the residue was
extracted with dichloromethane. The organic layer was
washed with brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give N-(4-

biphenylylmethyl)cycloheptylamine (5.24 g) as a yellow oil.

IR (Film) : 3030, 2920, 2850 cm -
NMR (DMSO-d¢, &) : 1.3-1.9 (12H, m), 2.5-2.7 (1H,
m), 3.72 (2H, s), 7.3-7.7 (9H, m)
APCI-MASS (m/z) : 280 (M+HT)
Preparation 58

The suspension of 4-[4-(dimethylamino)phenyl]-
benzaldehyde (640 mg) and cycloheptylamine (643 mg) 1n

toluene (3 ml) was stirred at 120°C for 5 hours under
nitrocgen. The mixture was evapcrated to dryness and
dissolved in ethanol (20 ml). To this solution was added

sodium borohydride (107 mg) and the mixture was stirred at
room temperature for 1 hour. The mixture was evaporated to

dryness and the residue was extracted with dichloromethane.
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The organic layver was washed with brine, drieq over
magnesium sulfate and evaporated in vacuo. The residue was
purified by column chromatography on silica gel to give N-
Cycloheptyl 4—[4—(dimethylamino)phenyl]benzylamine (945

mg) .
IR (KBr) : 3275, 3025, 2920, 2850, 2805, 1610,
1535, 1505 cm~1
NMR (CDCl3, &) : 1.4-2.0 (12K, m), 2.65-2._g5 (1H,

m), 2.99 (64, s), 5.79 (2gm, S), 6.80 (24, d,
J=8.8Hz), 7.34 (2H, d, J=8.8Hz), 7.45-7.65 (4H,

m)
APCI-MASS (m/z) : 323 (M+H?Y)

Preparatijon 59
The mixture of 4—phenoxybenzaldehyde (1.98 g) and
was stirred at 120°C for a4 hours under

benzylamine (.61 q)
nitrogen. The mixture was cooled to room temperature and

dissolved in ethanol (20 ml). To this solution was added
sodium borohydride (378 mg) and the mixXture was stirred at

Ioom temperature for 1 hour. The mixture Was evaporated teo

The organic layer was washed with brine, drieg over
Magnesium sulfate and evaporated in vacuo. The residue was
purified by column chromatography on silica gel to glve N-
benzyl—4-phenoxybenzylamine (2.07 g).
IR (Film) : 3035, 2915, 2820, 1680, 1505 cp~1
NMR (CDCl5, &) : 3.78 (2H, s), 3.82 (2H, s), 6.9-
7.4 (14H, m)

APCI-MASS (m/z) : 290 (M+y7+)

Preparation 60
The mixture of 4—phenoxybenzaldehyde (1.98 g) and
at 120°C rfor 4 hours

furfurylamine (1.61 g) was stirred

under nitrogen. The mixture was cooled to roonm temperature

and dissolved in ethanol (20 ml) . To this solution was
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added sodium borohydride (378 mg) and the mixture was
stirred at room temperature for 1 hour. The mixture was
evaporated to dryness and the residue was extracted with
dichloromethane. The organic layer was washed with brine,
dried over magnesium sulfate and evaporated in wvacuo. The
residue was purified by column chromatography on silica gel

to give N-furfuryl-4-phenoxybenzylamine (2.51 g).

IR (Film) : 3060, 3035, 2920, 2830, 1590, 1505 cm™!
NMR (CDCls, &) : 3.76 (2H, s), 3.80 (2H, s),
6.15-6.2 (1H, m), 6.3-6.35 (1H, m), 6.9-7.4 (10H,
m)
APCI-MASS (m/z) : 280 (M+H"Y)

Pr r
The following compounds were obtained according to

similar manners to those of Preparation 57, 58, 59 and 60.

(1) N-(2-Biphenylylmethyl)-cycloheptylamine
IR (Film) : 3060, 3020, 2835, 2910, 2850, 1460 cm™ 1
NMR (CDCl3, o) : 1.2-1.8 (12H, m;, 2.4-2.6 (l1lH, m),
3.71 (2H, s), 7.2-7.5 (9H, m)
\PCI-MASS (m/z) : 280 (M+H")

(2) N-Cycloheptyl-4-phenoxybenzylamine
IR (Film) : 3030, 2920, 2850, 1590, 1505 cm™!
NMR (CDC1l5, o) 1.4-2.0 (12H, m), 2.6-2.8 (1H,
m), 3.75 (2, s), 6.9-7.4 (9H, m)

APCI-MASS (m/z) : 296 (M+HT)

(3) N-Cyclohexyl-3-phenoxybenzylamine
IR (Film) : 3035, 2925, 2850, 1585 cm™?
NMR (CDCls, &) : 1.3-2.0 (12H, m), 2.6-2.8 (1H, mi,
3.75 (2H, s), 6.8-7.4 (2, m)
APCI-MASS (m/z) : 296 (M+H")
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{4) N—Cycloheptyl—[Z—(4—chlorophenyl)thiazol—4—

(5)

(8)

yl]methylamine

IR (KBr) : 2930, 2850, 1595 cp-1

NMR (DMSO-dg, &) : 1.3-2.2 (12H, m), 2.6-2.8 (1j,
m), 3.84 (2H, s), 7.49 (1H, 's), 7.5-7.6 (2g, m),
7.9-8.0 (2H, m)

APCI-MASS (m/z) : 321 (M+H')

N—Cycloheptyl—(2—phenylimidazol—5—yl)methylamine

IR (KBr) : 3080, 2925, 2855, 1575 ep-1

NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.6-2.75 (1§,
m), 3.62 (2H, br s, 6.82 and 7.06 (total 1H, pr
S}, 7.25-7.45 (3H, m), 7.8-7.95 (2ZH, m), 12.28

(1H, br)
APCI-MASS (m/z) : 270 (M+E™)

N—Cycloheptyl—4—(pYrrol—l—yl)benzylamine
-1

IR (Film) 2925, 2850, 1610, 1525 cp~1
NMR (CDCl3, &) : 1.3-2.0 (12H, m), 2.6-2.8 (1H, m},
3.79 (2H, S), 6.3-6.4 (2H, m), 7.0-7.1 (2, m),

7.3~7.45 (4H, m)
APCI-MASS (m/z) : 92gg9 (M+HT)

N—Cycloheptyl—3-(pYIrol—l—yl)benzylamine

IR (Film) : 2925, 2850, 1610, 1595, 1545, 1500 cm~l
NMR (CDCl3, &) l1.4-1.95 {(12H, mj, 2.6-2.8 (1H,
m), 6.30-6.35 (2H, m), 7.10-7.15 (2H, m), 7
7.45 (4H, m)

APCI-MASS (m/z) : 269 (M+H

N—Cycloheptyl—[4—(pyrrol—l—yl)pyridin-Z—yl]methylamine

IR (Film) : 3305, 3135, 3100, 2925, 2855, 1600,
1575 em~1
NMR (DMSO-dg, &) : 1.3-2.0 (12H, m), 2.55-2.9 (1g,

m), 3.82 (2H, s), 6.35-6.4 (241, ml, 6.5-6.55 (2H,
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m), 6.55-6.6 (1Y, m), 6.65-6.7 (1H, d, J=2.2Hz),
8.47 (1H, d, J=5.6Hz)
APCI-MASS (m/z) : 282 (M+HT)
S (9) N—Cycloheptyl(6—phenylpyridin—3—yl)methylamine
IR (Film) : 3030, 2910, 2850, 1560 cm—1
NMR (CDCljz, &) : 1.4-2.0 (125, m), 2.6-2.8 (14, m),
3.83 (2H, s), 7.3-7.5 (2H, m), 7.65-7.8 (2H, m),
7.95-8.05 (2H, m), 8.61 (1H, s)
10 APCI-MASS (m/z) : 281 (M+H")

(10) N—Cycloheptyl—3—(pyrazol—3—yl)benzylamine

IR (Film) : 3210, 2915, 2850, 1610, 1540 cp-l
NMR (DMSO-dg &) : 1.3-1.9 (12H, m), 2.5-2.7 (1H,
15 m), 3.72 (2H, s), 6.68 (1H, d, J=2.1Hz), 7.15-7.8
(5H, m)
APCI-MASS (m/z) : 270 (M+HY)

(11) N—Cycloheptyl—4~(4—fluorophenyl)benzylamine

20 IR (Film) : 2925, 2855, 1500 cm™ 2
NMR (CDCl3, &) : 1.4-2.0 (12H, m), 2.65-2.85 (1H,
m), 3.81 (2H, s), 7.05-7.2 (2H, m), 7.35-7.6 (ex,
m)
APCI-MASS (m/z) : 298 (M+HT)
25
(12) N—Cycloheptyl-4-(4—chlorophenyl)benzylamine
IR (KBr) : 3030, 2925, 2855, 1485 cm—1
NMR (CDClz, &) : 1.35-2.0 (12H, m), 2.6-2.8 (1H,
m), 3.82 (2H, s), 7.4-7.6 (8H, m)
30 APCI-MASS (m/z) : 314 (M+HT)

(13) N—Cycloheptyl—4—(4—bromophenyl)benzylamine
IR (KBr) : 3035, 2925, 2855, 1480 cm~1
NMR (CDCl3, d) 1.3-2.0 (12H, m), 2.6-2.8 (1€, m},
35 3.81 (2K, s), 7.35-7.65 (8H, m)
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APCI-MASS (m/z) : 360, 358 (M+H*)

(14) N—Cycloheptyl—4—(4—methylphenyl)benzylamine
IR (Film) : 3025, 2910, 2855, 1500 -l
5 NMR (CDCl3, &) : 1.3-2.0 (12H, m), 2.39 (3H, s),
2.65-2.8 (1H, m), 3.81 (2H, s), 7.24 (2H, d,
J=7.6Hz), 7.37 (2H, d, J=8.3Hz), 7.4-7.¢ (4H, m)

APCI-MASS (m/z) : 294 (M+H")

10 (15) N—Cycloheptyl—4—(4—bromophenoxy)benzylamine
IR (Film) 3030, 2925, 2850, 1585, 1505, 1480 cm~1
NMR (CDCl3, d) : 1.3-2.0 (12H, m), 2.6-2.8 (l1H, m),
3.75 (2H, s), 6.8-7.0 (44, m), 7.25-7.5 (4H, m)
APCI-MASS (m/z) : 376, 374 (M+y*)

15
(16) N~Cycloheptyl—4—(4-phenylthio)benzylamine
IR (Film) : 2920, 2850, 1510 cm-1
NMR (CDCls, &) : 1.3-2.0 (12u, m), 2.55-2.75 (1H,
m), 3.75 (2H, s), 7.2-7.5 (9H, m)
20 APCI-MASS (m/z) : 312 (M+ET)

(17) N-Cycloheptyl—(6—phenylthiopyridin—3—yl)methylamine
IR (Film) : 3305, 2925, 2850, 1700, 1585, 1560 cm~+
NMR (CDCly, &) : 1.3-2.0 (12E, m), 2.55-2.75 (1H,
25 m), 3.71 (2H, s), 6.87 (1K, d, J=8.2Hz), 7.4-7. 7
(6H, m), 8.35-8.4 (1IH, m)
APCI-MASS (m/z) : 313 (M+H¥)

(13) N—Cycloheptyl—4—(4—benzoylamino)benzylamine
30 IR (Film) : 3265, 3150, 30670, 2925, 2850, 1645,
1615, 1595, 1555 cm~1
NMR (DMSO—d6, d) 1.3-1.9 (124, m), 2.55-2.7 {(1H,
m), 3.69 (2H, s), 7.07 (lH, d, J=7.7Hz), 7.27
(1H, «, J=7.7Hz), 7.5-7.8 (5H, m), 7.9-8.0 (2H,

35 m), 10.22 (1H, s)
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APCI-MASS (m/z) : 323 (M+HT)

N—Cycloheptyl—4—(2—pyridylcarbamoyl)benzylamine

IR (KBr) : 3305, 2925, 2855, 1680, 1610, 1580,
1535, 1505 cm™*
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.5-2.7 (1H,

m), 3.76 (2H, s), 7.17 (1H, dd, J=6.3, 4.9Hz),
7.45 (2H, d, J=8.2Hz), 7.98 (2H, d, J=8.2Hz),
7.8-7.9 (1H, m), 8.19 (1H, d, J=8.4Hz),
8.35-8.4 (1H, m), 10.70 (1H, s)

APCI-MASS (m/z) : 324 (M+HY)

N-Cycloheptyl—4—(4—fluorophenoxy)benzylamine

IR (Film) : 2925, 2855, 1505 cm 1

NMR (CDCly, &) : 1.4-2.0 (12H, m), 2.65-2.8 (1H, m),
3.75 (24, s), 6.85-7.1 (6H, m), 7.2-7.35 (2H, m)

APCI-MASS (m/z) : 314 (M+H")

N-Cycloheptyl-4- (phenylsulfamoyl)benzylamine

NMR (DMSO-dg, o) : 1.2-1.8 (12H, m), 2.5-2.6 (1lH,
m), 3.70 (2H, s), 7.0-7.15 (3H, m), 7.15-7.25
(2H, m), 7.47 (24, 4, J=8.3Hz), 7.68 (2H, d,
J=8.3Hz), 10.23 (1lH, s)

APCI-MASS (m/z) : 359 (M+H")

N—Cycloheptyl-4—(3—thienyl)benzylamine

IR (KBr) : 2924, 1458, 1201, 775 cm™?

NMR (CDCly, &) : 1.30-1.98 (12H, m), 2.62-2.78 (1H,
m), 3.80 (2H, s}, 7.30-7.47 (5H, m), 7.50-7.60
(2H, m)

APCI-MASS (m/z) : 286 (M+H")

N—Cycloheptyl—4—(2—thienyl)benzylamine
IR (Neat) : 2924, 1502, 1458, 1101, 810 cm '
NMR (CDCls, &) : 1.30-1.98 (12H, m), 2.62-2.78 (1H,



PCT/JP95/01982

WO 96/10559
- 6 9 p—
M., 3.79 (2H, s), 7.07 (1H, dd, J=5.1, 3.6Hz),
7.22-7.40 (4H, m), 7.50-7.65 (2H, m)
APCI-MASS (m/z) : o286 (M+H*)
5 (24) N—Cycloheptyl—4—(pyrazol—l—yl)benzylamine
IR (Neat) : 2927, 1610, 1525, 1460, 1394 cp-1
NMR (CDCl3, &) : 1.30-1.95 (12H, m), 2.60-2.78 (1H,
m), 3.81 (2H, s), 6.46 (1H, t, J=2.1Hz), 7.36-
7.46 (2H, m), 7.58-7.68 (2H, m), 7.71 (1H, g,
10 J=1.6Hz), 7.91 (1H, g, J=2.1Hz)

APCI-MASS (m/z) : 270 (M+H™T)

(25) N—Cycloheptyl—4—(imidazol—l—yl)benzylamine
IR (Neat) : 2922, 1522, 1303, 1057 ep~1
15 NMR (CDClsz, &) : 1.30-1.09g (12H, m), 2.60-2.80 (1mH,
m), 3.83 (2H, s), 7.20 (1H, 4, J=1.0Hz), 7.27
(1H, d, J=1.0Hz), 7.30-7.50 (4H, m), 7.84 (1H, s

APCI-MASS (m/z) : 270 (M+H*)

2C (26) N—Cycloheptyl—4—(l—methylpyrazol—4—yl)benzylamine
IR (KBr) - 3277, 2924, 1572, 1443, 1194, 802 cm~!?
NMR (CDC13, &) 1.30-2.20 (12H, m), 2.62-2.8¢ (1H,

m), 3.78 (2H, s), 3.94 (3H, s), 7.27-7.47 (4H,
m), 7.58 (1H, s}, 7.74 (1H, s)
25 APCI-MASS (m/z) : 284 (M+H™')

{(27) N—Cycloheptyl—Z—(2—phenylthiophen—5—yl)methylamine

IR (Neat) : 2924, 1599, 1462, 754 cp~1
NMR (CDCly, &) : 1.30-1.9g (12H, m), 2.66-2.85 (1g:,
30 m), 3.98 (2H, s), 6.87 (1H, d, J=3.6Hz), 7.1%
(1H, d, J=3.6Hz), 7.18-7.45 (3H, m), 7.52-7_¢24
(2H, m)
APCI-MASS (m/z) : 286 (M+H™)

35 (28) N—Cycloheptyl—é—(oxazol—S—yl)benzylamine
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IR (KBr) : 2924, 1510, 1485, 1103, 822 cm~ !
NMR (CDCls, &) : 1.30-1.98 (12H, m), 2.60-2.80 (1H,
m), 3.81 (2H, s), 7.33 (1H, s), 7.33-7.46 (2H,
m), 7.55-7.69 (2H, m), 7.90 (lH, s)
5 APCI-MASS (m/z) : 271 (M+HY)

(29) N-Cycloheptyl-{2-phenylfuran-5-yl)methylamine

IR (Neat) : 2924, 1545, 1456, 1020, 760 cm !
NMR (CDCly, &) : 1.30-1.95 (12H, m), 2.64-2.80 (1H,
10 m), 3.84 (2H, s), 6.24 (1H, d, J=3.3Hz), 6.57
' (1H, d, J=3.3Hz), 7.17-7.45 (3H, m), 7.58-7.72
(2H, m)
APCI-MASS (m/z) : 270 (M+H™)
15 (30) N-Cycloheptyl-(5-phenylisoxazol-3-yl)methylamine
IR (Neat) : 2926, 2854, 1616, 1574, 1456, 1113,
766 cm™ !
NMR (CDCls, &) : 1.30-1.98 (12H, m), 2.65-2.82 (1H,
m), 3.90 (2H, s), 6.53 (1H, s), 7.34-7.53 (3H,
20 m), 7.70-7.86 (2H, m)
APCI-MASS (m/z) : 271 (M+HY)

(31) N-Cycloheptyl- (3-phenylpyrazol-5-yl)methylamine

IR (Neat) : 2300-3600 (br), 1570, 1460, 1358,
25 1026 cm~ !
NMR (CDCly, &) : 1.30-1.98 (12H, m), 2.65-2.82 (1H,

m), 3.%92 (2H, s), ©6.46 (lH, s), 7.20-7.50 (3H,
m), 7.64-7.80 (2H, m)

APCI-MASS (m/z) : 270 (M+H')
30
(32) N-Cycloheptyl-(4-phenylthiophen-2-yl)methylamine
IR (Neat) : 2924, 2852, 1502, 1458, 1367, 841,
735 cm™!
NMR (CDC1 5, o) 1.32-1.98 (12H, m), 2.70-2.88 (1H,

35 m), 4.01 (2H, s), 7.19-7.92 (7H, m)
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APCI-MASS (m/z) : 286 (M+HT)

(33) N—Cycloheptyl—4"(pyrazol—B—yl)benzylamine

IR (Neat) : 2300-3600 (br), 1514, 1456, 1350,
5 1205 em~1 ‘
NMR (DMSO-dg, &) 1.20-1.93 (12H, m), 2.50-2.72

(1H, m), 3.73 (2H, s), 6.67 (1H, d, J=1.9Hz),
7.30-7.90 (5H, m), 12.70-13.40 (1H, br)

APCI-MASS (m/z) : 270 (M+H™)
10
. (34) N—Cycloheptyl—4—(l—methylpyrazol—B—yl)benzylamine
IR (KBr) : 2922, 2852, 1510, 1462, 1429, 1353,
1234 cm~1
NMR (CDCl4, &) 1.30-1.98 (12§, m), 2.61-2.78 (1H,
15 m), 3.80 (2H, s), 3.95 (3H, s), 6.52 (1H, d,
J=2.2Hz), 7.29-7.40 (3H, m), 7.70~7.80 (2H, m)
APCI-MASS (m/z) : 284 (M+H™)
(35) N—Cycloheptyl—4—(l—methylpyrazol—S—yl)benzylamine
20 IR (Neat) 2924, 2854, 1493, 1462, 1385, 1273 em~1
NMR (CDCls, &) 1.32-1.98 (12§, m), 2.62-2.8:1 (1H,
m), 3.83 (2H, s), 3.89 (34, s), 6.29 (1H, d,
J=1.9Hz), 7.33-7.46 (4H, m), 7.51 (1H, d,
J=1.9Hz)
25 APCI-MASS (m/z) : 284 (M+H?")
(36) N—Cycloheptyl—3—(l-trityl—1H—tetrazol—5—yl)benzylamine
IR (KBr) 2922, 2852, 1697, 1515, 1452, 750,
698 cm~1
30 NMR (CDC13, S) 1.30-1.95 (12H, m), 2.62-2.78 (1H,
m), 3.83 (2H, s), 7.10-7.50 (174, m), 7.96-8.12
(2H, m)
FAB-MASS (m/z) : 514 (M+n*)

35 {37) N—Cycloheptyl—4—(phenylcarbamoyl)benzylamine
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IR (KBr) : 3475, 3345, 3055, 2923, 2850, 1645,
1600, 1525, 1505 cm™ i ’
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.5-2.65 (1H,

m), 3.78 (2H, s), 7.09 (1H, t, J=7.3Hz), 7.35

(2H, s), 7.48 (2H, d, J=8.2Hz), 7.78 (2H, d,

j=7.5Hz), 7.90 (2H, 4, J=8.2Hz), 10.20 (1lH, s)
APCI-MASS (m/z) : 323 (M+HT)

({38) N—Cycloheptyl—4—(phenylsulfonylamino)benzylamine
IR (KBr) : 3130, 3015, 2930, 2855, 16l0, 1570,
1505 cm ! ‘

NMR (DMSO-dg, O) 1.2-1.8 (12H, m), 2.5-2.6 (1lH,
m), 3.58 (2H, s), 6.99 (2H, d, J=8.5Hz), 7.16
(2H, d, J=8.5Hz), 7.45-7.6 (3H, m)}, 7.65-7.75
(24, m)

APCI-MASS (m/z) : 359 (M+H')

Preparation 62

The mixture of 4—formyl—2-(4-chlorophenyl)thiazole
(2.24 g) and benzylamine (2.14 g) was stirred at 120°C
tnder nitrogen for 5 hours. The mixture was cooled to room
temperature and dissolved in ethanol (30 ml). To this
solution was added sodium borohvdride (378 mg) and the
mixture was stirred at room temperature for 1.1 hours. The
mixture was evaporated to dryness and the residue was
extracted with dichloromethane. The organic layer was
washed with brine, dried over magnesium sulfate and
evaporated 1n vacuo. The residue was purified by column
chromatography to give N—benzyl—[Z—(4-chlorophenyl)thiazol—
4-yl]lmethylamine (3.22 qg).

IR (Film) : 3060, 3030, 2915, 2835, 1495 cm™ 1

NMR (DMSO-dg, 9) 2.64 (lH, br s), 3.67 (2H, s}.

3.78 (2H, s), 7.2=7.4 (5H, mi, 7.52 (1H, s}, 7.5-
7.6 (2H, m), 7.9-8.0 (2H, m)
APCI-MASS (m/z) : 315 (M+H")
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Preparation 63
The mixture of 3-bromomethylbiphenyl (¢.58 g) and

cycloheptylamine (6.03 g) was stirred at 120°C for 3.5

hours under nitrogen. The mixture was cooled to room
temperature, and the mixture of dichloromethane and water
were added thereto. The separated organic layer was washed
with brine, dried over magnesium sulfate and evaporated in
vacuo. The residue was purified by column chromatography
on silica gel to give N—(3—biphenylylmethyl)—
cycloheptylamine (4.49 g) as an orange oil.

IR (Film) : 3060, 3030, 2920, 2850, 1460 cm~ 1

NMR (CDCl3, &) 1.4-2.0 (12H, m), 2.7-2.85 (1H,

m), 3.85 (2H, s), 7.3-7.7 (9H, m)

APCI-MASS (m/z) : 280 (M+HV)

Preparation 64
The following compounds were obtained according to

similar manners to those of Preparations 62 and 63.

(1) N—Cycloheptyl—4—(pYridin—B—yl)benzylamine
NMR (CDC13, o) : 1.3-1.9 (12K, m), 2.9-3.05 (1H,
m), 7.3-7.6 (5H, m), 7.8-7.9 (1H, m), 8.5-8.6
(1H, m), 8.8-8.85 (1H, m)
APCI-MASS (m/z) : 281 (M+HT)

(2) N—Cycloheptyl—4—(pYridin—Z—yl)benzylamine
IR (Film) : 3050, 3005, 2920, 2850, 1585, 1565 cp=l
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.6-2.7 (14,
m), 3.74 (2H, s), 7.25-7.5 (3H, m), 7.8-8.1 (43,
m), 8.6~8.7 (1H, m)
APCI-MASS (m/z) : 281 (M+H™Y)

(3) N-Cycloheptyl-4—(4—benzoyl)benzylamine
IR (Film) : 3050, 2925, 2850, 1655, 1605 cm~?
NMR (CDCl5, &) : 1.4-2.0 (12H, m), 2.6-2.8 (1H, m),
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3.87 (24, s), 7.4-7.65 (5H, m), 7.75-7.9 (4H, m)
APCI-MASS (m/z) : 308 (M+HT)
Preparation 65
5 To a solution of 3-(2-methvlthiazol-4-yl)-

10

15

25

30

35

benzylamine-hydrochloride (2.41 g) 1n a mixture of
dichloromethane (30 ml) and water (10 ml) was added 5N
sodium hydroxide aqueous solution aﬁd adjusted to pH 9-~10.
The separated organic layer was washed with brine, dried
over magnesium sulfate and evapcrated in vacuo. To the
residual o0il was added cyclocheptanone (1.68 g) and the
mixture was étirred at 120°C under nitrogen. The mixture
was cooled to room temperature and dissolved in ethanol (30
ml). To this solution was added sodium borohydride (378
mg) and the mixture was stirred at room temperature for 2.5
hours. The mixture was evaporated to dryness and the
residue was extracted with dichloromethane. The organic
layer was washed with brine, dried over magnesium sulfate
and evaporated in vacuc. The residue was purified by
column chromatogaphy on silica gel to give N-cvcloheptyl-3-
(2-methylthiazol-4-yl)benzylamine (2.07 g) as a yellow oil.

IR (Film) : 3380, 2915, 2855, 1455 cm™!

NMR (CDCl3, &) 1.30-2.0 (12, m), 2.7-2.85 (1lH,

m), 2.76 (3H, s), 3.82 (2H, s), 7.32 (1H, s),
7.25-7.4 (24, m), 7.75-7.9 (2H, m)
APCI-MASS (m/z) : 301 (M+HT)

Preparation 66

To a suspension of N-cycloheptyl-4-(4-
benzoyl)benzyvlamine (1.87 g) in ethylene glycol (10 ml)
were added potassium hydroxide (511 mg) and hydrazine
monohydrate (1.95 g), and the mixture was stirred at 150°C
for 5 hours and at 200°C for 4 hours. The mixture was
poured into a mixture of dichloromethane and ice water, and

the separated organic layer was washed with water and
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brine, dried over magnesium sulfate and evaporated in
vacuo. The residue was purified by column chfomatography
on silica gel to give N—cycloheptyl—4—(4—benzyl)benzylamine

(1.29 g) as an orange oil.
]

5 IR (Film) : 3025, 2905, 2850, 1510 cp-l
NMR (CDCly, &) : 1.4-2.0 (12H, m, 2.6-2.8 (1H, m),
3.74 (2H, s), 3.96 (2H, s), 7.1-7.a (9H, m)
APCI-MASS (m/z) : 294 (M+H*)
10 Preparation €7

To a solution of 3-(pyrazol—B—yl)benzaldehyde (4.33 q)
in pyridine (20 ml) was added trityl chloride (7.71 g)
under ice cooling. The mixture was stirred for 30 minutes,
and then warmed to room temperature. After stirring for 3
15 hours at the same temperature, the reaction mixture was
pPoured into ice aqueous hydrochloric acid, extracted with
ethyl acetate. The organic layer was washed with water anc
brine, dried over magnesium sulfate, and evaporated in
vacuc. The residue was purified by column chromatography
20 on silica gel (eluting with n-hexane - ethyl acetate (2:1))
to give 3—(l—tritylpyrazol—3—yl)benzaldehyde (9.26 g) .
IR (KBr) : 3477, 3060, 3030, 1697, 1601, 1491,
1444 cm™1
NMR (DMSO-dg, &) : 6.93 (lH, d, J=2.5Hz), 7.1-7.5
25 (L6H, m), 7.63 (1H, dd, J=7.7, 7.7Hz), 7.85% (1H,
d, J=7.7Hz), 8.08 (1H, d, J=7.7Hz), 8.2% (1H, s),

10.04 (1H, s)

Preparation €8
30 The mixture of 3—(1—tritylpyrazol—3—yl)benzaldehyde

(15.31 g) and benzylamine (7.91 g) was stirred at 120°C for
5 hours under nitrogen. The mixture was cooled tc room

temperature and dissolved in ethanol (120 ml). To this
sclution was added carefully sodium borohydride (1.40 g) at

35 room temperature and the mixture was stirred for 2 hours.
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The mixture was concentrated in vacuo and to the residue
were added dichloromethane and ice water. The separated
organic layer was washed with brine, dried over magnesium
sulfate and evaporated in vacuo. The residue was purified
by column chromatography on silica gel to give N-benzyl-3-

(i-tritylpvrazol-3-yl)benzylamine (12.18 g) as an amorphous

solid.
IR (KBr) : 3059, 3028, 1599, 1493 cm !
NMR (DMSO-dg, &) : 3.65-3.75 (4H, m), 6.77 (1H, d,
J=2.5Hz), 7.05-7.45 (18H, m), 7.55-7.75 (2H, m)
Preparation 69

To a suspension of N-benzyl-3-(l-tritylpyrazol-3-
yl)benzylamine (8.60 g) in anisole (17.2 ml) was added
trifluoroacetic acid (34.4 ml) at room temperature and the
mixture was stirred at 80°C fcor 3.5 hours. The mixture was
concentrated in vacuo and the residue was pulverized with
diisopropyl ether. The vowder was collected by filtration,
washed with diisopropyl ether and dried in vacuo to give N-

benzyl-3-(pyrazol-3-yl)benzvlamine bis (trifluorocacetate)

(7.35 g) .
IR (KBr) : 3059, 3005, 1669, 1510, 1489 cm™
NMR (DMSO-—d6, &) 4.2-4.3 (4H, m), €.70-6.75 (1lH,
m), 7.2-7.6 (74, m), 7.75-8.0 {(3H, m)
Preparation 70

To a solution of 2,4-dichlcro-6-methyl-3-nitropyridine
(30.33 g) in acetonitrile (100 ml) was added dropwilse
sodium methoxide (28% methanol scluticn) (85.1 ml) at 5°C,
and the mixture was stirred at 80°C for 6 hours. The
mixture was cooled and poured into a mixture of ethyl
acetate and ice water. The separated organic layer was
washed with water and brine, dried over magnesium sulfate
and evaporated in vacuo. The residue was purified by

column chromatography on silica gel to give 2,4-dimethoxy-
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6—methyl—3—nitropyridine (28.21 g) as a pale yellow

Crystal.
IR (KBr) : 3093, 3035, 3005, 2960, 2868, 1601, 1581,
1531 cm~1
NMR (DMSO-dg, &) : 2.44 (3H, S}, 3.92 and 3.94 (eH,
s X 2), 6.97 (1H, s)
APCI-MASS (m/z) : 199 (M+H')

Preparatijon 71
To a solution of 2,4—dimethoxy—6—methyl—3—
nitropyridine (28.1 g) in 1,4-dioxane (200 ml) and methanol

(100 ml) was added 10¢ palladium on carbon (14 g) under
nitrogen and the mixture was hydrogenated under atmospheric
pressure for 4.5 hours. Palladium on carbon was filtered
off and the filtrate was €vaporated in vacuo. The residue
was purified by column chromatography on silica gel to give
3—amino—2,4—dimethoxy—6—methylpyridine (23.41 g) as an

orange oil.

IR (Film) : 3458, 3373, 2945, 2856, 1605 cm™1

NMR (DMSO-dg, &) : 2.26 (33, S), 3.79 and 3.82 (¢n,
S X 2), 3.96 (2H, br s), 6.52 (14, s)

APCI-MASS (m/z) : 169 (M+HY)

Preparation 72
To a solution of 3—amino—2,4-bis(methylthio)—6—

methylpyridine (7.90 g) in dichloromethane (160 ml) was
added N,N-dimethylaniline (5.73 g) at 5°C, followed by
dropwise addition of phenyl chloroformate (6.78 g). The
mixture was warmed to room temperature and Stirred at ¢4
hours. To the mixture were added ice water (60 ml) and 6N
hyvdrochleric acid (10 ml), and the Séparated organic laver

was washed with brine, dried over magnesium sulfate and

€vaporated in vacuo. The residue was Crystallized, and the

Ccrystal was collected by filtration, washed with

diisopropyl ether and dried in vacuo to give 3-
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phenoxycarbonylamino—Z,4—bis(methylthio)—6—methylpyridine

(10.46 g) .
IR (KBr) : 3410, 3228, 3196, 3145, 3003, 2926, 1732,
1591, 1556, 1537 cm™ -
NMR (DMSO-dg, &) : 2.45 (6H, s), 2.46 (3H, s), 6.94
(1§, s), 7.0-7.5 (5H, m), 9.48 (1H, br s)
RPCI-MASS (m/z) : 321 (M+H")
Preparation 73

To a solution of 2,4,6-trifluorcaniline (883 mg) and
N,N-dimethylaniline (0.91 ml) in methylene chloride (18 ml)
was added phenyl chloroformate (0.83 ml) and the mixture
was stirred at room temperature for 4 hours. The reaction
mixture was washed with 1N-hydrochloric acid (three times),
water, agqueous sodium bicarbonate, water, and brine. The
organic layer was dried over magnesium sulfate and
evaporated in vacuo. The resulting solid was collected and
washed with n-hexane to give phenyl N-(2,4,6-

trifluorophenyl)carbamate (1.46 g).

IR (KBr) : 3253, 1749, 1722, 1538, 1240, 1200 cm ™t
NMR (CDCly, &) : 6.26 (1H, br s), 6.70-6.86 (2H, m),
7.10-7.46 (5H, n)
APCI-MASS (m/z) : 268 (M+H™Y)
Preparation 74

To a solution of 3-amino-2,4-dimethoxy-6-
methylpyridine (23.40 g) in dichloromethane (200 ml) was
added N,N-dimethylaniline (20.23 g), followed by dropwise
addition of phenyl chloroformate (23.94 g) at 5°C. The
mixture was warmed to room temperature and stirred for 3
hours. The resulting precipitates were collected by
filtration, washed with dichloromethane and diisopropyl
ether, and dried in vacuo to give 2,4-dimethoxy-6-methyl-3-
phenoxycarbonylaminopyridine (21.95 g) as a white crystal.

IR (KBr) : 3408, 3251, 3147, 3064, 2983, 2947, 286C,
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1713, 1593, 1497 cm-!
NMR (DMSO-dg, &) : 2.38 (3H, s), 3.85 (64, s),
6.72 (1H, s), 7.05-7.3 (3H, m), 7.35-7.45 (2H,
m), 8.83 (1H, br)
5 APCI-MASS (m/z) : 289 (M+H)

Preparation 75
A mixture of 4—(4—bromophenoxy)benzaldehyde (10.0 qg)

and benzylamine (5.42 g) was stirred at 120°C for 4 hours.
10 After cooling to room temperature, the resulting solid was
Suspended in ethanol (150 ml). To the Suspension was added
carefully sodium borohydride (1.36 g), and the mixture was
stirred at room temperature for 2 hours. The mixture was
€vaporated in vacuo and the residue was extracted with
15 methylene chloride. The organic layer was washed with

water, brine, dried over magnesium sulfate, and evaporated

in vacuo. The residue was purified by column
chromatography on silica gel (250 g, eluting with methvlene
chloride - methanol (20:1)) to give N-benzyl-4-(4-
20 bromophenoxy)benzylamine (11.51 g) as a prale yellow oil.
IR (Neat) : 3061, 3028, 2700-3000 (br), 1608, 1583,
1504, 1481, 1240 cm™-
NMR (CDClz, &) : 3.79 (2H, s), 3.82 (2H, s),
6.80-7.00 (4H, m), 7.20-7.5¢ (SH, m)
25 \PCI-MASS (m/z) : 368, 370 (M+H™)

Preparation 76
The mixture of 3—(l—tritylpyrazol-3—yl)benzaldehyde

(2.18 g) and cycloheptylamine (3.75 g) was stirred at 12¢°C
30 for 4 hours. The mixture was cooled to room temperature
and dissolved in ethanol (120 ml). Tc this solution was
added sodium borohydride (836 mg) and the mixture was
stirred at room temperature for 2 hours. The mixture was
evaporated in vacuo and extracted with methylene chloride.

35 The organic laver was washed with water and brine, dried



WO 96/10559 PCT/IP95/01982

- 80 -

over magnesium sulfate and evaporated in vacuo. The

residue was purified by column chromatography on silica gel

(eluting with methylene chloride - methanol (40:1 to 10:1))

to give N-cycloheptyl-3-(l-tritylpyrazol-3-vl)benzylamine

5 (7.92 g).
NMR (DMSO-dg, &) : 1.20-1.90 (12H, m), 2.50-2.70 (1H,

m), 3.69 (2H, s), 6.77 (1H, d, J=2.5Hz), 7.05-
7.50 (12H, m), 7.55-7.65 (1H, m), 7.71 (lH, s)

APCI-MASS (m/z) : 512 (M+H")
10
Preparation 77
To a suspension of 3-amino-2,4, 6-
trimethylpyridine-hydrochleoride (5.18 ¢g) in 1,2-
dichloroethane (120 ml) was added diisopropylethylamine
15 (19.39 g) at room temperature, followed by addition of
phenyl chloroformate (7.05 g). The mixture was refluxed
for 10 hours under nitrogen. The mixture was cooled and
poured into ice water. The separated organic layer was
washed with brine, dried over magnesium sulfate and
20 evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give 3-
phenoxycarbonylaminoe-2, 4, 6-trimethyl pyridine as a crude
orange oil (3.17 g).
IR (KBr) : 3275, 2924, 1740, 1713, 1605, 1550 cm~ !
25 NMR (DMSO-dg, ) : 2.22 (3H, s), 2.39 (64, s), 7.01
(1H, s), 7.2-7.6 (5H, m), 9.42 (1H, brs)
APCI-MASS (m/z) : 257 (M+HT)
Preparation 78
30 To a suspension of 4-chloro-6-methyl-2-methylthio-3-

nitropyridine (16.0 g) in a mixture of 1,4-dioxane (200 ml)
and methanol (50 ml) was added Raney-Nickel (NDT-90;
trademark: Kawaken fine chemicals) (ca. 30 g) under
nitrogen, and the mixture was hydrogenated under

35 atomospheric pressure for 3 hours. Raney-Nickel was
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filtered off and the filtrate Was evaporated in vacuo. The
residue was purified by column chromatography'on silica gel
to give 3—amino—2—chloro—6—methyl—4—methylthiopyridine

(12.86 g) as an Oorange oil.

5 IR (film) : 3424, 3322, 2922, 1707, 1606, 1570,
1529 cm™1
NMR (DMSO-d¢, &) : 2.29 (35, s), 2.31 (34, s), 4.93
(2H, brs), 6.98 (lH, s)
APCI-MASS (m/z) : 191, 189 (M+H')
10

Preparation 79
To a solution of 3-amino—4—chloro—6—methyl—2—
methylthidpyridine (12.75 g) in dichloromethane (200 ml)
was added N,N-dimethylaniline (6.00 g) at 5°C, followed by
15 dropwise addition of phenylchloroformate (7.21 g). The

mixture was warmed to room temperature and s;irred at the
same Temperature for 4 hours. The mixture was washed with
dilute hydrochloric acid and brine, drieg Over magnesium
sulfate and €vaporated in vacuo. The resicue was
20 Triturated with diisopropyl ether and collected b
Iiltration, washed with diisopropyl ether and dried ir
Vacuo under phosphorus Pentoxide tc give 2—chloro—6—methyl—
4-methylthio—3—phenoxycarbonylaminopyridine (9.58 g).
IR (KBr) : 3194, 2924, 1751, 1579, 1514, 1485 cp!
25 NMR (DMSO-dg, &) : 2.29 (3H, s}, 2.50 (3H, s},
€.7-6.85 (3H, m), 6.98 (lH, s), 7.1-7_2= (2H, mj,

9.35 (1H, brs)

Preparation 80
30 To a solution of 3,5—di—tert—butyl—4—hydroxyphenol

(9.65 g) and imidazole (3.55 g) in N,N—dimethylformamide
(80 ml) was added tert—butyldimethylsilyl chleride (6.54 ql
at 5°C, and the mixture was stirred at room temperature for
3 hours. The mixture was poured into a mixture of ethyl

35 acetate and ice water, and the separated organic laver was
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wasned with water and brine, dried over magnesium sulfate
and evaporated in vacuo. The residue was purified by
column chromatograohy on silica gel to give l-tert-
butyldimethylsilyloxy—B,5—di—tert—butyl—4—hydroxybenzene
(13.91 g) as a white solid.

a

IR (KBr) : 2651, 2958, 23929, 2858, 1601, 1470 cm -

NMR (CDCls, &) : 0.18 (8H, s), 0.91 (9H, s),
1.41 (18H, s), 6.73 (2H, s)
ADCI-MASS (m/z) : 336 (M™)
. S

To a susvension of sodium hydride (603 0il dispersion)
(1.€5 g) in N, N-dimethylformamide (100 ml) was added
dropwise a solution of 1-tert-butyldimethvlsilyloxy-3, 5-di-
tert-butyl-4-hydroxybenzene (13.8% g) in N,N-

dimethylformamide (70 ml) at 5°C, and the mixture was

o3

stirred at the same temperature for 1 hour. Tc the
resulting solution was added chloromethvl methyl ether
(4.99 g) at 5°C and the mixture was stirred at room
temperature for 5 hours. The mixture was poured into a
mixture of ethyl acetate and ice water, and the separated
organic layer was washed with water and brine, dried over
magnesium sulfate and evaporated in vacuoc. The residue was
purified by column chromatography on silica gel to give i-
tert—butyldimethylsilleXy—3,5—di—tert—butyl—4—methoxy
methoxybenzene (13.49 g) as a vellow solid.
TR (KBr) : 2962, 2929, 2897, 2860, 1597 cm *
NMR (CDC13, ) ¢ 0.19 (8H, s), 6.98 (9H, s), 1
(184, s), 3.62 (3H, s), 4.86 (2H, s), 6.72 (2H,
s)
APCI-MASS (m/z) : 381 (M+H

1.4

Preparation 82
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tetrahydrofuran (20 ml) was added 1.0M solution of
tetrabutylammonium fluoride (38.8 ml) at room‘temperature
and the mixture was stirred at the same temperature for 2
hours. The mixture was poured into a mixture of ethyl
acetate and ice water and the separated organic layer was
washed with water and brine, dried over magnesium sulfate
and evaporated in vacuo. The residue was purified by
column chromatography on silica gel to give 3,5-di-tert-
butyl-4—methoxymethoxyphenol (9.43 g) as a vellow crystal.

IR (KBr) : 3369, 3012, 2958, 2910, 2870, 2779, 1610,
1589 cm—1
NMR (CDClz, &) : 1.42 (18H, s), 3.63 (34, s),

4.87 (2H, s), 6.74 (2H, s)

Preparation 83
To a solution of l—(4—fluorophenoxy)—4—nitrobenzene

(22.9 g) in ethyl acetate (200 ml) was added 10% palladium-
(9.16 g), and the mixture was hydrogenated

carbon (50% wet)
under atmospheric bressure at room temperature for 3 hours.

Palladium on carbon was filtered Ooff and washed with

tetrahydrofuran. The filtrate was €vaporated in vacuo and

the residue was purified by column chromatography on silica

gel to give 4—(4-fluorophenoxy)aniline (18.27 g) as a red

powder.
IR (KBr) : 3450, 3395, 3325, 3230, 3070 3045, 3020,
1635, 1490 cm~!
NMR (CDCl3, &) : 6.65-6.75 (2H, m), 6.8-7.05 (6H, m)
APCI-MASS (m/z) : 204 (M+HT)

Preparation 84
To a solution of 3—(4—fluorophenoxy)benzyl alcohol

(3.97 g) in chloroform (50 ml) was added activated

manganese dioxide (15.82 9) and the mixture was refluxed

for 4.5 hours. Manganese dioxide was
filtrate was évaporated in wvacuo to give crude 3—-{(4-~

filtered of: and the
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fluorophenoxy)benzaldehyde (3.8l g) as a yellow oil.

IR (Film) : 3074, 2837, 2819, 2731, 1701, 1585, 1502,
1481, 1450 cm~!
NMR (DMSO-dg, &) : 7.1-7.45 (6H, m), 7.55-7.75 (2H,

m), 9.98 (lH, s}

Preparation 895

To a suspension of lithium aluminum hydride (5.69 g)
in tetrahydrofuran (300 ml) was added dropwise a solution
of 4-(4-fluorophenoxy)benzonitrile (21.32 g) 1in
tetrahydrofuran (200 ml) at 5°C, and the mixture was
stirred at room temperature for 4 hours. To the mixture
was added sodium fluoride (16.80 g), followed by dropwise
addition of cold water (5.41 g) and the mixture was stirred
at room temperature for 45 minutes. The insoluble
materials were filtered off and washed with
tetrahydrofuran. The filtrate was evaporated in vacuo and
the residue was opurified by column chromatography on silica
gel to give 4-(4-fluorophenoxy)benzylamine (21.39 g) as a

yvellow o1ll.

IR (KBr) : 3352, 3269, 3043, 2864, 1645, 1606,
1495 cm~ 1t
NMR (DMSO-dg, &) : 3.69 (2H, s), 6.9-7.4 (8H, m)

APCI-MASS (m/z) :201 (M+H'-NHj3)

Preparation 86

To a solution of phenyl chloroformate (31.2 g) in 1,2-
dichloroethane (250 ml) was added dropwise a solution of
3-amino-2, 4, 6-trimethylpyridine (22.62 g} in 1,2-
dichloroethane (120 ml) at 100°C, and the mixture was
refluxed for 1 hour under nitrogen. The mixture was ccoled
zo room temperature and added dropwlise a mixture of ethyl
acetate (2 0) and tetrahydrofuran (1 (). The precipitates
were collected by filtration, washed with ethyl acetate and

diisopropyl ether and dried in vacuo over phosphorus
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pentoxide to give 2,4,6—trimethyl-3—

phenoxycarbonylaminopyridinehydrochloride (48.84 g) .
1

IR (KBr) : 3413, 1741, 1645, 1541, 1483 cm” -
NMR (DMSO—d6, d) : 2.49 (3H, s), 2.69 (6H, s),
5 7.2-7.5 (5H, m), 7.65-7.75 (1H, m), 9.63 and

10.20 (total 1H, br s)
APCI-MASS (m/z) : 257 (M+H*-HC1)

Preparation 87
10 To a solution of 5—amino—4,6—bis(methylthio)—2—

methylpyrimidine (4.10 g) in dichloromethane (80 ml) was
added N,N-dimethylaniline (2.96 g) at 5°C, followed by

dropwise addition of phenyl chloroformate (3.51 g). The
mixture was stirred at room temperature for 2 hours under

15 nitrogen. The mixture was washed with dilute hydrochloric

acid and brine, dried Over magnesium sulfate and evaporated

in vacuo. The residue was triturated with diisobropyl
ether collected by filtration, washed with diisopropyl
ether and dried in vacuo to give 4,6—bis(methylthio)—2—

20 methyl—5—phenoxycarbonylaminopyrimidine_(5.74 gj .
IR (KBr) : 3217, 3005, 2924, 1711, 1595, 1485 cp~-
NMR (DMSO-dg, &) : 2.49 (6H, s), 2.59 (33, s),
7.0-7.5 (5H, m), 9.27 and 89.68 (total 14, s)
APCI-MASS (m/z) : 322 (M+H™)
25

Preparatjon 88
To a solution of 2—(3—bromophenyl)—1,3—dioxolane

(20.42 g) and triisopropoxyborane (25.14 g) in
tetrahydrofuran (350 ml) was added dropwise n-butyllithium

30 (1.70M hexane solution, 78.8 ml) art =72°C over 2-hours
under nitrogen. The mixture was warmed to roem temperature
and stirred for 21 hours. The mixture Was poured into a
mixture of ethyl acetate and dilute hvdrochloric aciqg and
the separated organic layer was washed with water and

35 brine, dried over magnesium sulfate and evaporated in
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vacuo. The residue was purified by column chromatography
on silica gel to give crude dihvdroxv- (3-formylpnenyl) -
borane (14.83 g).
IR (KBr) : 3354, 284C, 1678, 1603, 1581 cm ~
NMR (DMSO-dg, &) ¢ 7.55-7.7 (14, m), 7.8-8..5 {zZH,
n), 8.33 (24, sj, 10.03 (lE, s)

Preparation 89

To a suspension of 4-bromo-1l-tritylpyvrazole (18.96 qg)
and crude dihydroxy—{3—formylphenyl)borane (14.6 g} in
toluene (400 ml) were added powdered potassium carbonate
(10.10 ¢g) and tetrakis(triphenylphosphine)palladium(C)
(2.81 g), and the mixture was refluxed for 6 hours. The
mixture was poured into a mixfure of ethvl acetate and ice
water, and the separated organic layer was washed with
brine. dried over magnesium sulfate and evaporated in
vacuo. The residue was purified by column chromatography
on silica gel to give 3-(1-tritvlpyrazol-4-yl)benzaldehyde

(2.65 g) as a yellow solid.

IR (KBr) : 3C57, 3024, 2812, 2727, 1699, 1602,
1585 cm”+
NMR (DMSO-dg, &) : 7.0-7.15 (5%, m), 7.35-7.5 (1CH,

3
m), 7.7-7.85 (2H, m), 7.97 (iH, d, J=7.7Hz), &.123
(14, 4, J=7.7Hz), 8.31 (1H, s), 10.1

Preparation 90

o a solution of 3-bromobenzaldehyce (1.25 g} and
l—methyl—4—tri-n—butylstanniopyrazole (3.0 g) was added
tetrakis(triphenylphosphine)palladium(O) {234 mg). Then
the mixture was heated for 4 hours at 140°C. After
cooling, the reaction mixture was diluted with toluene (16
nl). Bn aqueous solution (14 ml) of potassium fluocride
(4.7 g) was added to the mixture and stirred for one hour.
Tnsoluble material was filtered off. The filtrate was

washed with water and brine, dried over magnesium sulfate,
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and evaporated in vacuo. The residue was chromatographed
on silica gel (60 g, eluting with n~hexane - éthyl acetate

(1:2)) to give 3—(l—methylpyrazol—4—yl)benzaldehyde (978.1
mg) .
5 IR (Neat) : 2943, 2818, 1686, 1608, 1230, 1174 cp~1
NMR (CDCl3, ) : 3.98 (3H, s), 7.47-7.58 (1H, m),
7.65-7.78 (3H, m), 7.83 (1H, s), 7.93-7.98 (1H,
m), 10.04 (1H, s)
APCI-MASS (m/z) : 187 (M+H")
10

Preparation 91
To a solution of 3—[(E)-3—dimethylaminopropenoyl]—

benzonitrile (8 g) in acetic acid (80 ml) was added
methylhydrazine (2.23 ml). The mixture Was stirred for 3.5

15 hours at room temperature. To the Solution was added 5N-
sodium hydroxide aqueous solution in order to basify under
ice cooling and eXtracted with ethyl acetate. The organic
layer was washed with saturated sodium bicarbonate
solution, water, brine, dried over magnesium sulfate,

20 €vaporated in vacuo. After chromatography on silica gel
(eluting with dichloromethane—methanol), 3~(1~-
methylpyrazol—E—yl)benzonitrile (4.45 g) and 3-(1-
methylpyrazol—S—yl)benzonitrile (2.09 g) were obtained.

25 3—(l—Methylpyrazol-3—yl)benzonitrile;
mp : 97-98°C
IR (KBr) : 3115, 2935, 2220, 1602, 1471, 1352,
1246 cm~ 1
NMR (CDClz, &) : 3.97 (3H, s), 6.5¢ (1H, d, J=2.3Hz),
30 7.37-7.60 (3H, m), 7.95-8.10 (2H, m)
APCI-MASS (m/z) - 184 (M+H™)

3—<l—Methylpyrazol-S—yl)benzonitrile;
mp : 95-97°C
35 IR (KBr) 3066, 2951, 2231, 1475, l41es, 1335,
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1236 cml
NMR (CDCly, &) : 3.92 (3H, s), 6.37 (1H, &, J=1.5Hz),
7.50-7.75 (5H, m)
APCI-MASS (m/z) : 184 (M+H")
5
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Preparation 92

A mixture of 3-(bromoacetyl)benzonitrile (38.2 g) and
formamide (190 ml) was heated for 30 minutes at 185°C and
cooled to room temperature. The mixture was poured into
saturated sodium bicarbonate solution (400 ml) and
extracted with ethvl acetate (1.8 ¢). The organic layer
was washed with water and brine, dried over magnesium
sulfate. After evaporation to 200 ml, the resulting
precipitate was collected by filtration, washed with ethyl
acetate - isopropyl ether (2:1) to give 3-(imidazol-4-

vl)benzonitrile (13.3 g).

mo 190-191°C
IR (KBr) : 2250-3240 (br), 2224, 1606, 1477, 1333,
1070, 970, 824, 789 cm~ 1
NMR (DMSO-dg, &) : 7.50-7.68 (2H, m), 7.70-7.87 (2H,
m), 8.05-8.20 (2H, m), 12.32 (lH, br)
APCI-MASS (m/z) : 170 (M+H™)
Preparation 93

To a solution of methyl 4-formylbenzcate (5.0 g) in
ethanol (50 ml) was added sodium borohydride (576 mg)
carefully at 0-5°C and stirred for 30 minutes. The mixture
was poured into water and extracted with dichloromethane.
The organic layer was washed with water and brine, dried
over magnesium sulfate, evaporated in vacuo tc give methyl

4-hydroxymethylbenzoate (5.06 g).

IR (KBr) : 2750-3670 (br), 1722, 1614, 1437, 1286,
1111, 1047, 1016, 756 cm !
NMR (CDCly, &) : 1.89 (1H, t, J=5.9Hz), 3.92 (3H, s),

4.77 (2H, 4, J=5.9Hz), 7.37-7.50 (2H, m), 7.97-
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APCI-MASS (m/z) : 167 (M+H™Y)

Preparation 94

To a solution of methyl 4—hydroxymethylbenzoate (5.0
g) and imidazole (4.1 g) in N,N-dimethylformamide (25 ml)
was added tert—butyldimethylsilyl chloride (4.77 g)
carefully at 0~5°C and stirred for 2 hours at room
temperature. The reaction mixture was poured into 0.1N

hydrochloric acidg (lOO'ml) and extracted with ethyl
acetate. The organic layer was washed with water and
brine, dried over magnesium sulfate, evaporated in vacuo to
give methyl 4—(tert-butyldimethylsilyloxymethyl)benzoate

(8.43 g).
IR (Neat) : 2954, 2859, 1724, 1464, 1281, 1107,
841 cm~1
NMR (CDClz, &) : 0.11 (6H, s), 0.95 (9H, s), 3.91
(3H, 's), 4.79 (2H, s), 7.34-7.a4 (2H, m), 7.95-
8.05 (2H, m)
APCI-MASS (m/z) - 281 (M+HT)

Preparatjon 95
A mixture of methyl 4—(tert—butyldimethylsilyloxy—

methyl)benzoate (1.0 g) and hydrazine monohydrate (0.87 ml)

in ethanol (0.8 ml) was refluxed for one hour. After
Cooling to room temperature, the reaction mixture was
bpoured into water and exXtracted with ethyvl acetate. The
©rganic layer was washed with water and brine, dried over
magnesium sulface, e€vaporated in vacuo to give [4~(tert-

butyldimethylsilyloxymethyl)benzoyl]hydrazine (1.0 g .

mp : 83-85°C

IR (KBr) : 3273 (br), 2954, 2858, 1662, 1599, 1539,
1335, 1254, 1093, 841 cm~1

NMR (DMSO-dg, &) : 0.08 (6H, s), 0.91 (9H, s), 4.47

(2H, s), 4.75 (2H, s), 7.30-7.40 (2K, m), 7.75-
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7.85 (2H, m), 9.72 (lH, s)
APCI-MASS (m/z) : 281 (M+HT)
Preparation 96
5 To a mixture of [4-(tert-butvldimethylsilyloxymethyl)-

benzoyl]hydrazine (8.0 g) and ethyl
acetimidate-hydrochloride (4.24 g) in ethancl (160 ml) was
added triethylamine (4.8 ml) at rcom temperature and
stirred for 30 minutes. The reaction mixture was

10 evaporated in vacuo. Then the residue was dissolved in
ethyl acetate (120 ml), washed with watér and brine. The
organic layer was dried over magnesium sulfate, evaporated
in vacuo.‘ And the residue was heated for 10 minutes at
200°C, cooled to room temperature, chnromatographed on

15 silica gel (200 g, eluting with n-hexane - ethyl acetate
(2:1)) to give 2-[4-(tert-butyldimethylsilyloxymethyl)-
phenyl]l-5-methyl-1,3,4-oxadiazole (6.35 g).

mp : 62-65°C

IR (KBr) : 2956, 2933, 2897, 2860, 1576, 1502, 1257,
20 1086, 843 cm -

NMR (DMSO-dg, &) : 0.10 (8H, s}, 0.92 (9%, s), 2.52

)
(3H, s), 4.80 (2H, s), 7.45-7.55 (2H, m), 7.90-
8.00 (2H, m)

APCI-MASS (m/z) : 305 (M+HT)
25
Preparation 97
To a solution of 2-[4-(tert-butyldimethylsilyloxy-
methyl)phenyl]-5-methyl-1, 3, 4-oxadiazole (2.0 g) in
methancl (20 ml) was added 1N hvdrochloric acid (13 ml)
30 dropwise at 0-5°C and stirred for cne hour. The reaction

mixture was recooled te 0-5°C, and sodium bicarbonate (.15
g) was added thereto carefully. The mixtTure was extracted
with dichloromethane, washed with water and brine, dried

over magnesium sulfate, evaporated in vacuo. The resulting

35 precipitate was collected by filtration and washed with
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n-hexane to give 2—(4—hydroxymethylphenyl)—S-methyl—(1,3,4—
oxadiazole (0.75 g). )
IR (KBr) : 3323 (br), 2
1257, 1053,
2

NMR (DMSO-dg, &)
J=2-4Hz), 5.35 (1H, t, J=5.4ng)), 7.47-7.57 (2g,

77, 2819, ‘1614, 1576, 1416,

™), 7.87-7.97 (2H, @)
APCI-MASS (m/z) : 19 (M+H7)

2reparation 98

A mixture of 2-[4
S—methyl—l,3,4—oxadiazole (5.05 g) and benzylamine
. 2 drops at 150°C. After Cooling to

—(tert—butyldimethylsilyloxymethyl)-

phenylj]-
(18 ml) was heated for

room temperature, the mixture was chromatographed on silica

gel (250 g, eluting with dichloromethane—methanol (20:1))

to give 4—benzyl—3—[4—(tert—butyldimethylsilyloxymethyl)—

phenyl]—S—methyl-éH—l,2,4—triazole (5.04 qg).

mp : 90-91°C
IR (KBr) : 2953, 2929, 2885, 2854, 1524, 1460, 1431,
1255, 1101, 1003, 835 cp-1

NMR (CDC13, 5) : 0.08 (6H, s}, 0.94 7
(3H, s), 4.77 (2H, s), 5.18 (2H, si, $.90-7.03

(2H, m), 7.27-7.55 (7H, m)
APCI-MASS (m/z) - 394 (M+E™)

Zreparation 99
Tc the solution of N—cycloheptyl—4—(4—benzyl—5—methyl—

45—1,2,4—triazol—3—yl)benzylamine (500 mg) in methanol (25

ml) was added Palladium Black (5C0 mg) and formic acid

(1.25 ml). The mixture was Stirred for 4.5 hours at the

room temperature. Palladium Black was removed by

filtration. The filtrate was basified with 1IN sodium

hvdroxide aq
in vacuo to drvness. The residue was diluted with
dried over magnesium

Heous solution under ice cooling and evaporateqa

dichloromethane—methanol (5:1),
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sulfate, evaporated in vacuc. After chromatography on
silica gel (15 g, eluting with dichloromethane-methanol
(4:1)) N-cycloheptvl-4-(5-methyl-4E-1,2,4-triazocl-3-

yl)benzvlamine (219.6 mg) was isolated.

IR (KBr) : 2500-3700 (brj, 2926, 2854, 1564, 1458,
1099 cm !
NMR (CDCly, &) : 1.30-2.00 (124, m), 2.48 (3H, s),

2.65-2.80 (1H, m), 3.83 (2H, s), 4.60-5.15 (2H,
br), 7.30-7.40 (2H, m), 7.90-8.00 (2H, m)
APCI-MASS (m/z) : 285 (M+d7)

Preparation 100

To the solution of 3-(lH-tetrazol-5-yl)benzaldehyde
(600 mg) in N,N-dimethylformamide (6 ml) was added sodium
hydride (60% oil suspension, 138 mg) at 0-5°C. After
stirring for 15 minutes, to the mixture was added methyl
iodide (0.43 ml). The solution was stirred for 3 hours at
room temperature, then stirred for 30 minutes at 40°C. The
reaction mixture was poured into water and extracted with
ethyl acetate, washed with water and brine, dried over
magnesium sulfate, evaporated in vacuo. After
chromatography on silica gel (25 g, eluting with n-hexane -
ethyl acetate (1:1), 3-(2-methyl-2H-tetrazol-5-
yl)benzaldehyde (510.7 mg) and 3-{l-methyl-1H-tetrazol-5-

yl)benzaldehyde (8l1.6 mg) was obtained.

3-(2-Methyl-2H-tetrazol-5-yl)benzaldehvde

mp : 98-99°C
IR (KBr) : 3072, 2839, 1691, 1587, 1520, 1443 cm™ 1L
NMR (DMSO-dg, 5y : 4.47 (3H, s), 7.81 (1H, dd, J=7.7,

7.7Hz), 8.05-8.10 (1H, m), 8.32-8.40 (1H, m),
8.55-8.58 (1H, m), 10.14 (1H,
APCI-MASS (m/z) : 189 (M+H™)

s)

3- (1-Methyl-1H-tetrazol-5-yl)benzaldehyde
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IR (KBr) : 1699, 1608, 1535, 1450, 1394 cp=l
MR (DMSO-dg, &) : 4.22 (3H, s), 7.87 (im, dd, J=7.7,
7.7Hz), 8.13-8.25 (2H, m), 8.38~8.40 (1H, m),
10.14 (1H, s)
5 APCI-MASS (m/z) : 189 (M+H™T)
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35

Preparation 101
To the solution of 4-fluorobenzaldehyde (3.0 g) and

iH-1,2,4-triazole (2.0 g) in N,N—dimethylformamide (30 ml)
was added potassium Carbonate (4.0 g). Then the mixture
was heated for one hour at 120°c. After ccoling, the
reaction mixtﬁre was diluted with ethyl acetate (300 ml1ly,
washed with water, brine, dried OvVer magnesium sulfate and

evaporated in vacuo. The resulting solid was collected and

washed with diisopropyl ether te give 4—(1H—1,2,4—triazol—

l—yl)benzaldehyde (1.95 gy .

mp 147-148°C

IR (KBr) : 3130, 2856, 17009, 1603, 1518, 1441,
1275 cm™?

NMR (CDCl3, d) 7.88~-8,01 (ZH, m;, §.01-8.14 (2H,

m), 8.1¢ (1H, s), 8.70 (14, s), 10.07 (1H, s)
APCI-MASS (m/z) : 174 (M+H*)

Zreparation 102
To a solution of 4—fluorobenzaldehyde (5.0 g} and 12-

1,2,3~triazole (3.33 g) in N,N—dimethylformamide (50 ml)
was added potassium carbonate (6.68 G). Then the mixture
was heated for one hour at 120°C. After cooling, the
reaction mixture was diluted with ethyl acetate (300 ml),
washed with water, brine, dried over RMagresium sulfate ang
&vaporated to about 50 ml in vacuc. The resulting
Precipitate was collected by filtration, washed with n-

hexane to give 4—(1H-1,2,3—triazol—1—yl)benzaldehyde (3.44

gl. The mother liquid was eévaporated to about 10 ml in

vacuo. The resulting precipitate was also collected in the
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similar procedure as mentioned above to give 4-(2H-1,2, 3-

triazol-2-yl)benzaldehyde (297 mgqg) .

4-(1H-1,2,3-Triazol-1-yl)benzaldehyde

5 IR (KBr) : 3138, 3116, 2845, 1695, 1603, 1516, 1419,
1389 cm™?
NMR (CDClsz, &) : 7.91 (1H, s), 7.93-8.11 (4H, m),
8.12 (1H, s), 10.09 (1H, s)
APCI-MASS (m/z) : 174 (M+H'Y)
10
4-(2H-1,2,3-Triazol-2-yl)benzaldehyde
IR (KBr) : 3114, 3084, 2715, 1699, 1603, 1508, 1408,
1383 cm~1
NMR (CDClsz, &) : 7.89 (2H, s), 7.95-8.06 (2H, m),
15 8.23-8.33 {2H, m), 10.06 (lH, s)
APCI-MASS (m/z) : 174 (M+H")
r ion 3

—~

To a solution of 4-fluorobenzaldehyde (6.21 g) in

20 N,N-dimethylformamide (100 ml) were added
ll-methylpiperazine (6.01 g) and powdered poctassium
carbonate (8.29 g), and the mixture was stirred at 150°C
for 4.5 hours under nitrogen. The mixture was poured intc
a mixture of ethyl acetate and ice water, and the separated

25 organic layer was washed with water and brine, dried over
magnesium sulfate and evaporated in vacuc. The residue was
purified by column chromatography on silica gel to give 4-

(4-methylpiperazin-l-yl)benzaldehyde (5.31 g) as a yellow

solid.
30 IR (KBr) : 2935, 2840, 2790, 2750, 169C, 1600, 15&0,
1520 em~ 1
NMR (DMSO-dg, &) : 2.22 (3H, s), 2.4-2.5 (4H, m),

3.35-3.45 (44, m), 7.04 (2H, d, J=B.8Hz), 7.7C
(2H, d, J=8.8Hz), 9.71 (lH, s)
35
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Preparation 104
To a solution of 4-bromoaniline (6.88 g):in pyridine

(20 ml) was added dropwise methanesul fonyl chloride (4.58
g) at 5°C and the mixture was stirred at 5°C for 1.5 hours

and at room temperature for 1.5 hours. The mixture was
poured into a mixture of ethyl acetate and dilute
hydrochloric acid and the insoluble materials were filtered
off. The filtrate was separated and the organic layer was
washed with brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was crystallized and the
Ccrystal was collected by filtration, washed with
diisopropyl ether and dried to give 4~bromo-N-
methylsulfonylaniline (8.30 g).

IR (KBr) : 3290, 1490 cm~l

NMR (DMSO-dg, &) : 3.00 (3H, s), 7.16 (2H, d,

J=8.7Hz), 7.52 (2H, d, J=8.7Hz), 9.92 (1H, br)

Prevaration 105

To a suspension of N—methyl—N—methoxy—4—
sulfamoylbenzamide (3.53 g) and benzoic. acid (1.95 g) in
dichloromethane (100 ml) were added 4-dimethylaminopyrid1ne

{1.96 g) and 1—(3—dimethylaminopropyl)—3—ethyl
carbodiimidehydrochloride (3.07 g) at room temperature and
the mixture was stirred at the same temperature for 18

hours. The mixture was washed with water and brine, dried

Oover magnesium sulfate and €vaporated in vacuo. The
residue was purified by column chromatography on silica gel

To give N—methyl—N—methoxy 4—(N—ben20ylsulfamoy15benzamide

{(1.35 g).
IR (KBr) : 3072, 2970, 2937, 1649, 1597, 1560,
1544 cm~1
NMR (DMSO-dg, &) : 3.27 (3H, s), 3.55 (3H, s), 7.35-
7-5 (3H, m), 7.68 (2H, d, J=8.2Hz), 7.85-7.95
(2H, m), 7.96 (2H, d, J=8.2Hz)
APCI-MASS (m/z) : 349 (M+H™')
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Preparation 106
To a suspension of 4-cyanobenzaldehyde (26.23 g) was
added carefully sodium borohydride (3.78 g) at room
temperature, and the mixture was stirred at the same
temperature for 2 hours. The mixture was evaporated in
vacuo and the residue was extracted with dichloromethane.
The organic layer was washed with brine, dried over
magnesium sulfate and evaporated in vacuo to give crude

4-cyanobenzyl alcohol (24.97 g) as an oil.

IR (Film) : 3419, 2916, 2875, 2229, 1610 cm !
NMR (CDCls, &) : 2.07 (1H, br), 4.79 (2H, br s), 7.48
(2H, d, J=8.1Hz), 7.65 (2H, d, J=8.1Hz)
APCI-MASS (m/z) : 134 (M+H')
Preparation 107

To a solution of 4-cyanobenzyl alcohol (24.96 g) in
N,N-dimethylformamide (100 ml) were added imidazole (16.0
g) and tert-butyldimethylsilyl chloride (31.0 g) at roecm
temperature and the mixture was stirred for 2 hours. The
mixture was poured intc a mixture of ethvl acetate and ice
water, and the separated organic layer was washed with
water and brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give 4-(tert-

butyldimethylsilyloxymethyl)benzonitrile (40.78 g) as an

oil.
IR (Film) : 2954, 2429, 2885, 2858, 2229, 1610 cm™:
NMR (CDClg, &) : O0.11 (6H, s), 0.95 (9H, s), 4.79
(2H, s), 7.43 (2H, d, J=8.3Hz), 7.63 (2H, d,
J=8.3Hz)
APCI-MASS (m/z) : 248 (M+HT)
D 3 8

To a solution of n-butyllithium (1.71M hexane

solution, 58.5 ml) in diethyl ether (150 ml) was added
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dropwise 3-bromopyridine (15.8 g} at 5°C, and the mixture
was stirred at 5°C for an hour. The mixture was ccoled tc
-6C°C and a solutiocn of 4—(tert-butyldimethylsilyl—
oxymethyl)benzonitrile (12.79 g) in diethyl ether (

was added dropwise over 1.2 nours under nitrogen. he

8
Th
mixture was gradually warmed to room temperature and
stirred at the same temperature for additional Z hours.
The mixture was poured into a mixture of ethyl acetzate and
dilute hydrochloric acid, and the separated organic layer
was washed with water and brine, dried over magnesium
sulfate and evaporated in vacuo. The residue was purified
by column chromatography on silica g2l tc give 3-[(4-tert-
butyldimethylsilyloxymethyl)benzoyl}pyridine (4.96 ¢g) as a

red oil.
IR (Film) : 3034, 2954, 2930, 2885, 2856, 1650, 1608,
1585, 1537 em~!
NMR (CDCls, &) : ©.16 (8H, s), 0.99 (9H, s), 4.87

(2H, s), 7.50 (2E, d, J=7.6Hz), 7.83 {(2H, 4,
J=7.6Hz), 7.4-7.5 (1, m), 8.1-8.2 (lH, m), 8.8-
8.9 (1K, n), 8.59 (14, d, J=2.14z)

i+

APCI-MASS (m/z) :328 (M+H )

Preparation 109
To a susvension of 3-[(4—tert—butyldimethylsilyloxy—

methyl)benzoyl]oyridine (4.94 g) in ethvlene Gglyvcol (40 m1)
were added potassium hydroxide (1.27 g) and hydrazine
hydrate (4.84 g) and the mixture was stirred at 130°C for 2
hours and at 200°c for 4 hours. The mixture was poured
into a mixture of ethyl acetate and ice water, and the
Seépbarated crganic laver was washed with water and brine
dried over magnesium sulfate and €vaporated In vacuo. The
residue was purified by column chromatography on silica gel
to give 4-(B—pyridylmethyl)benzyl alcohol (1.26 g} as an

orange oil.
iR (Film) : 3323, 3030, 2920, 2868, 1579, 1549,
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1514 cm~t
NMR (CDCls, &) : 1.85 (1, br), 3.87 (2H, =), 4.67
(2H, &), 7.15-7.5 (6H, m), 8.45-8.535 {(2H, m)

APCI-MASS (m/z) : 20C (M+H")

Preparation 110

To a solution of 4-(3-pvridylmethyl)benzyl alcohol
(1.26 g) in chloroform (30 ml) was activated manganese
dioxide (5.50 g) and the mixture was refluxec ror 2 hnours.
Manganese dioxide was removed cff and the filtrate was
evaporated in vacuo and the residue was purified by cclumn
chromatography on silica gel to give 4- (3-pyridylmethyl) -
benzaldehyde (1.09 g) as an crange cil.

IR (Film) : 3029, 2989, 2910, 2831, 2738, 1697, 1599,

1510 cm™ =
NMR (CDCls, &) : 4.07 (2H, s), 7.2¢ (¥, dd, J=7.8,
4.8Hz), 7.35 (2H, &, J=8.1lHz), 7.4
J=7.8, 1.4Hz), 7.83 (2H, d, J=8.1H
d, J=1.4Hz), 8.51 (1lH, s), 9.95 (1K, s)
APCI-MASS (m/z) : 198 (M+ET)

Preparation 111

To a solution of l-ethoxycarbonyl-4-diethylphosphono-
1,4-dihydropyvridine (34.71 g) in tetrahydrofuran (200 mi)
was added dropwise n-butyllithium (1.71lM hexane solution,
70.2 ml) at —-60°C over 30 minutes under nitrcgen, and the
mixture was stirred at -60°C for 40 minutes. 7O this
solution was added dropwise a solution of 4-cyanobenzyl
bromide (27.40 g) in tetrahydrofuran (80 ml) at -50°C and
the mixture was gradually warmsd to roomn temcerature and
stirred fcr 21 hours. The mixture was poured into =z
mixture of ethvl acetate and dilute hydrochloric acid, and
the separated organic layer was washed with water and
brine, dried over magnesium sulfate and evaporated in

vacuo. The residue was puriiied by column chromatography on
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silica gel to give 1—ethoxycarbonyl-4—(4—cyanobenzyl)—4—

diethylphosphono-l,4—dihydropyridine (47.10 q) zs a crude

red oil.
IR (Film) : 3053, 2891, 2933, 2903, 2227, 1728, 1683,
5 1626, 1606 cm~! :
NMR (CDCly, &) : 1.2-1.4 (9H, m), 3.06 (2H, d,
J=7.6Hz), 4.1-4.3 (6H, m), 4.7-4.9 (2H, m),
7-65-7.9 (2H, m), 7.22 (2H, q, J=8.2Hz), 7.:5
(2H, d, J=8.2Hz)
10 APCI-MASS (m/z) : 405 (M+HT)

Preparation 112
To a solution of l—ethoxycarbonyl—4—(4—cyanobenzyl)—4-

diethylphosphono—l,4—dihydropyridine (42.10 g) irn

15 dichlocromethane (350 ml) was added dropwise
diisobutylaluminum hvdride (1.01M toluene solution, 515 ml)
at -60°C over 55 minutes and the mixture was stirred at -
60°C for 1.5 hours. The mixture was dradually warmed to

5°C and stirred at 5°C for 1.5 hours. Tc the mixture were

o) added sodium fluoride (87.34 g) and warer (28.X1 g) anc¢ the
miXture was stirrag at room temperature for an hour. 2
insoluble materials were filtered off and washed with
dichloromethane. The filtrate was évaporated in vacuo and
the residue was dissolved in tetrahydrofuran (2C0 m2y . To

25 this sclution was added 6N hydrochlcric acid (2C ml) and

the mixture was stirred at room temperature for 3 ncurs.

The mixture was adjusted to pH ca. 8 bv addition of snx

sodium hvdroxide and exXtracted with dichloromethane. The

orgaric layer was washed with water and brine, dried ocver

30 magnesium sulfate and evaporated in vacuc. The residue was

purified by column chromatography on silica gel to cive

4—(4-pyridylmethyl)benzaldehyde 14.62 g) as a red oll.

IR (Film) : 3381, 3053, 3030, 2924, 2831, 273s, 16287,
1606, 1576 cm™ %
35 NMR (CDCls, 3) : 4.08 (24, s}, 7.1-7.2 (ZE, m;,
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7.3-7.45 (2H, m), 7.8-7.9 (2K, m), 8.5-8.6 (2H,
m), 10.00 (lH, s)
Preparation 113
5 To a solution of pyrazole (1.67 g) in

a

N,N-dimethylformamide (30 ml) was added sodium hydride (602
o0il suspension, 950 mg) at 0-5°C. After stirring for 30
minutes, to the mixture was added a solution of
4-bromomethylbenzonitrile (4.0 g) in N,N-dimethylformamide

10 (10 ml) dropwise under ice cooling, and the mixture was
stirred for two hours at room temperature. The reaction
mixture was diluted with ethyl acetate (240 ml), washed
with water and brine, dried over magnesium sulfate,

evaporated in vacuo. The residue was chromatographed on

15 silica gel (100 g, eluting with n-hexane - ethyl acetate
(1:1)) to give 4-(pyrazol-l-ylmethyl)benzonitrile (3.49 g).
mp : 80-81°C
IR (KBr) : 3055, 2958, 2229, 1610, 1510, 1446, 1392,
1275 cm L
20 NMR (CDCl3, d) 5.39 (2H, s), ©.33 (1lH, dd, J=2.1,

2.1Hz), 7.18-7.30 (24, m), 7.44 (14, d, J=2.1Hz),
7.55-7.70 (3H, m)
APCI-MASS (m/z) : 184 (M+H™)

25 Pr i 14
To a solution of imidazole (1.67 g) in

N,N-dimethylformamide (30 ml) was added sodium hydride (60:
0il suspension, 950 mg) at 0-5°C. After stirring for 30
minutes, to the mixture was added a solution of

30 4-bromomethylbenzonitrile (4.0 g) in N,N-dimethylformamide
(10 ml) dropwise under ice cooling, and the mixture was
stirred for two hours at room temperature. The reaction
mixture was diluted with ethyl acetate (240 ml), washed
with water and brine, dried over magnesium sulfate,

35 evaporated in vacuo. The residue was chromatographed on



‘WO 96/10559 PCT/IP95/01982

- 101 -

silica gel (100 g, eluting with dichloromethane - methanol
(15:1)) to give 4—(imidazol—l—ylmethyl)benzonitrile (3.28

gl .
IR (KBr) : 3095, 3057, 2229, 1608, 1510, 1425, 1236,
5 1074, 731 em-1 :
NMR (CDCl3, &) : 5.21 (2m, S), 6.90 (iH, s), 7.1e

(1H, s), 7.15-7.27 (2mH, M, 7.57 (1H, s), 7.60-
7.72 (2H, m)
APCI-MASS (m/z) : 18« (M+HT)

10

2reparation 115
To a suspension of 3,5—di-tert—butyl-4—hydroxybenzoic

acid (10.0 g) in methanol (100 ml) were added sodium

hydroxide (1.6 g) and water (6 ml) and the mixture was
15 stirred at room temperature for 35 minutes. The mixture
was evaporated in vacuo and dried thoroughly. The sodium
salt was suspended in petroleum ether (60 ml), and thionyl
chloride (30.93 g) was added thereto and the mixture was
stirred at room temperature for 16 hours. The mixture was

20 evaporated in vacuo and the residue was redissolved :n

Petroleum ether (200 ml). The insolubie materials were

filtered off and the filtrate was €vaporated in vacuo to
give 3,5—di—tert—butyl—4—hydroxybenzoyl chloride (9.81 Q)

as a vellow solid.
25 IR (KBr) 3554, 2974, 2956, 173s, 1597, 1574 cm~1

Preparation 116
To a solution of sodium azide (4.61 §) in water (30

ni) was added dropwise a sclution of 3,5—di—tert—butyl-4—

3G hydroxybenzoyl chloride (12.72 g) in tetrahydrofuran (60
ml) at 5°C over 30 minutes, and the mixture was Stirred a-
5°C for 1.5 hours. The mixture was extracted with ethyl

acetate, and the Oorganic layer was washed with brine, dried

OvVer magnesium sulfate and évaporated in vacuo. To the

35 residue was added n-hexane (6C ml) and the insoluble
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materials were filtered off. The filtrate was evaporated
in vacuoc to give 3,5—di—tert-butyl—4—hydroxybénzoyl azide
(1.49 g) as a yellow solid. '
IR (KBr) : 3593, 2966, 2912, 2873, 2141, 1668,
1599 cm™1

Prepaxration 117

A suspension of 3,5—di-tert—buty1-4-hydroxybenzoyl
azide (1.49 g) in benzene (30 ml) was refluxed for an hour
under nitrogen. To the mixture was added tert-butanol
(4.01 g) and the mixture was refluxed for 3 hours. The
mixture was e&aporated in vacuo and the residue was
purified by column chromatography on silica gel to give
N-tert-butoxycarbonyl-3, 5-di-tert-butyl-4-hydroxyaniline
(1.17 g) as a white solid.

IR (KBr) : 3647, 3331, 2958, 2913, 2873, 1693, 1606,
1547 cm~ 1
NMR (DMSO-dg, &) : 1.34 (18H, s), 1.44 (9H, s), 6.60

(1H, s), 7.22 (24, s), 8.84 (lH, br s)

or ion 8

To a solution of N-tert-butoxycarbonyl-3,5-di-tert-
butyl-4-hydroxyaniline (3.97 g) in ethyl acetate (60 ml)
and ethanol (15 ml) was added 4N hydrochloric acid in ethyl
acetate (30.8 ml) and the mixture was stirred at rocm
temperature for 24 hours. The mixture was evaporated in
vacuo and the residue was triturated with diisopropyl
ether. The powder was collected by filtration, washed with
diisopropyl ether and dried in vacuo to give 3,5-di-tert-
butyl-4-hydroxyaniline-hydrochloride (2.85 g).

IR (KBr) : 2966, 2912, 2873, 2590, 1581, 1512 cm?

NMR (DMSO-dg, o) : 1.38 (18E, s), 7.12 (2H, s),

7.34 (lE, s), 9.83 {ZH, br s)
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Preparation 119
To a suspension of 4-formylbenzoic acid (1.65 g), 3,5-

di—tert—butyl—4—hydroxyanilinehydrdchloride (2.83vg) and
l—hydroxybenzotriazole (1.49 g) in dichloromethane (60 ml)
was added 3—(B-dimethylaminopropyl)-l-éthylcarbodiimide
(1.71 g) at room temperature and the resulting solution was

Stirred at the Same temperature for 20 hours. The mixture
was washed with water and brine, dried Oover magnesium
sulfate and €vaporated in vacuo. The residue was purified

by column chromatography on silica gel to give 4-[(3,5-di-
tert—butyl—4—hydroxyphenyl)carbamoyl]benzaldehyde (2.53 qg).

IR (KBr) : 3624, 3286, 2958, 2912, 2872, 1703, 1645,
1606, 1547 cm~1
NMR (DMSO-dg, &) : 1.43 (18H, s), 6.83 (2m, 4,

J=5.1Hz), 7.09 (2H, d, J=5.1Hz), 7.12 (2H, s},
10.07 (1H, s), 10.19 (1H, s)
APCI-MASS (m/z) - 354 (M+HY)

Ereparation 120

To a suspension of 4-formvlbenzoic acid (7.5 g) in
dichloromethane (25 ml) were added thionyl chloride (11.¢9
g) and N,N—dimethylformamide (365 mg) 2t room temperature,
and the mixture was refluxed for 4 hours under nitrogen.
The mixture was €vaporated in vacuo and dried in vacuo to

give crude 4—formylbenzoyl chleoride (8.53 g) as a white

powder .
IR (KBr) - 3066, 2858, 1745, 1653, 1576, 1504 cm™ 1

Preparation 121
To a solution of 4-fluorocaniline (5.0 g) and

triethylamine (6.07 g) 1in dichloromethane (60 ml) was added

Portionwise 4—formylbenzoyl Chloride (8.53 g) at 5°C and

The mixture was washed with water and brine, dried over

magnesium sulfate and €vaporated in vacuo. The residue was
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crystallized from hexane - ethyl acetate (3:1) and
collected by filtration, washed with hexane - éthyl acetate

10

15

20

30

(3:1) and dried in vacuo to give 4-[N-(4-fluoropvhenyl)-

carbamoyl]benzaldehyde (4.58 g).

IR (KBr) : 3356, 2872, 1703, 1651, 1606, 1537,
1514 cm™1
NMR (DMSO-dg, &) : 7.15-7.3 (2H, m), 7.8-7.9 (2H, m),

8.06 (24, d, J=8.4Hz), 8.14 (2H, d, J=8.4Hz},
10.12 (1H, s), 10.53 (lH, br s)
\PCT-MASS (m/z) : 244 (M+HY)

Preo ] 2

To a susvension of sodium hydride (60% o0il dispersion,
464 mg) in N,N-dimethylformamide (50 ml) was added dropwise
a solution of 4-[N-(4-fluorophenyl)carbamoyl ]benzaldehyde
{(2.63 g) in N,N-dimethylformamide (40 ml) at 5°C under
nitrcgen, and the mixture was stirred at room temperature
for an hour. To the mixture was added methyl iodide (3.28
g), and the mixture was stirred at room temperature for 3
hours. The mixture was poured into a mixture of ethyl
acetate and ice water. The separated organic layer was
washed with water and brine, dried over magnesium sulfate
and evaporated in vacuo. The residue was purified by
column chromatography on silica gel to give 4-([N-(4-
fluorophenyl)-N-methvlcarbamoyl]lbenzaldehyde (2.24 g) as an

crange oill.

IR (Film) : 3068, 2981, 2939, 2839, 2737, 1703, 1639,
1608, 1571, 1510 cm™?!
NMR (DMSO-dg, &) : 3.37 (3H, s), 7.05-7.2 (2H, m},

7.25-7.35 (2H, m), 7.46 (2H, d, J=8.1Hz), 7.77
(2H, d, J=8.1Hz), 9.93 (1H, s)
APCI-MASS (m/z) : 258 (M+H™)

Preparation 123

To a solution of 1,4-bis(hvdroxvmethyl)benzene (25.72
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g) in N,N-dimethvlformamide (300 ml) were added imidazole
(15.21 g) and tert-butyldimethylsilyl chloride (28.06 g) at
room temperature, and the mixture was stirred for 10 hours.
The mixture was poured into a mixture of ethyl acetate and
ice water, and the separated organic layer was washed with
water and brine, dried over magnesium sulfate and
eévaporated in vacuo. The residue was purified by column
chromatography on silica gel to give 4-(tert-
butyldimethylsilyloxymethyl)benzyl alcohol (27.89 g) as an

oil.
IR (Film) : 3352, 2954, 2931, 2887, 2858, 1541, 1514,
1466 cm™ 1
NMR (DMSO-dg, &) : 0.07 (6H, s), 0.90 (SH, s), 4.47

(2H, d, J=5.7Hz), 4.68 (2H, s), 5.10 (1E, t,
J=5.7Hz), 7.2-7.3 (4H, m)

Preparation 124

To a solution of 4—(tert—butyldimethylsilyloxymethyl)—
benzyl alcohol (27.86 g) in chloroform (300 ml) was added
activated manganese dioxide (47.98 g) and the mixture was
refluxed for 3.5 hours. Manganese dioxide was filtered off
and the filtrate was evaporated in vacuo. The residue was
purified by column chromatography on silica gel to give 4-
(tert—butyldimethylsilyloxymethyl)benzaldehyde (26.8¢ g) as

a pale yellow oil.

IR (Film) : 2955, 2931, 2889, 2858, 2731, 1703,
1608, 1578, 1541 cm~-1
NMR (DMSO-dg, &) : 0.10 (6H, s), 0.92 (9H, s), 4.82

(2H, s), 7.53 (2H, d, J=8.2Hz), 7.89% (2H, d,
J=8.2Hz), 9.99 (1H, s)

Preparation 125

To a solution of N-cycloheptyl-4- (tert-
butyldimethylsilyloxymethyl)benzylamine (53.74 g) in
methanol (250 ml) was added dropwise conc. hydrochloric
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acid (38.6 ml) at 5°C, and the mixture was stirred at room
temperature for 3 hours. The mixture was evaporated in
vacuo and the residue was pulverized with tetrahydrofuran
and ethvl acetate. The powder was collected by filtration,
washed with ethyl acetate and tetrahyvdrofuran and ethyl
acetate (1:1), and dried in vacuo under phosphorus
pentoxide to give N-cvcloheptyl-4-
hydroxymethylbenzylaminehydrochloride (37.92 qg) .

IR (KBr) : 3294, 2927, 2858, 2791, 1578, 1541, 1514,
1456 cm'l
NMR (DMSO—dG, d) 1.4-2.2 (124, m), 3.05-3.25 (1lH,

m), 4.12 (2H, s), 4.52 (2H, d, J=5.7Hz), 5.27
(1H, t, J=5.7Hz), 7.36 (2H, d, J=8.0Hz), 7.48
(24, 4, J=8.0Hz), 8.7-8.9 (1lH, br)

APCI-MASS (m/z) : 234 (M+H'-HCI)

Preparation 126

To a suspension of N-cycloheptyl-4-
hydroxymethylbenzylaminehydrochloride (37.9 g) in
chloroform (400 ml) were added activated manganese dioxide
(60.86 g) and triethylamine (14.21 g, and the mixture was
refluxed for 4 hours. Manganese dioxide was filtered off
and the filtrate was washed with water and brine, dried
over magnesium sulfate and evaporated in vacuo. The
residue was purified by column chromatography on silica gel
to give N—cycloheptyl—Q—formylbenzylamine (18.27 g) as a

vellow oil.

IR (Film) : 3051, 2924, 2854, 2731, 1701, 1606, 157%,
1468 cm™ !
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.0-2.2 (1H,

br), 2.5-2.7 (14, m), 3.77 (24, s), 7.56 (24, d,
Jj=8.1Hz), 7.85 (2H, d, J=8.1Hz), 9.97 (1lH, s)
APCI-MASS (m/z) : 232 (M+HT)
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Preparation 127
To a solution of N-cycloheptyl-4-formylbenzylamine

(18.26 g) in ethanol (200 ml) were added thiazolidin 2, 4-
dione (9.25 g) and piperidine (6.72 q), and the mixture was
5 refluxed for 17 hours. The mixture was cooled to 5°C and
the precipitates were collected by filtration, washed with
ethanocl and diisopropyl ether and dried in vacuo to give
N-cycloheptyl—4—[(2,4-dioxothiazolidin-S—ylidene)methyl]—
benzylamine (9.61 g) as a yellow crystal. The filtrate was
10 evaporated in vacuo and the residue was purified by column

chromatography on silica gel to give the second crop (4.13

g) .
IR (KBr) : 3429, 3024, 2929, 2858, 1684, 1622, 157e¢,
1547, 1458 cm~1
15 NMR (DMSO—d6, d) 1.3-2.2 (12H, m), 3.05-3.25 (1H,
m), 4.12 (2H, s), 7.35 (1H, s), 7.52 (2H, d,
J=8.5Hz), 7.58 (2H, d, J=8.5Hz)
APCI-MASS (m/z) : 331 (M+H%)
20 Preparation 128
To a suspension of N-cycloheptyl-4~-[ (2, 4~

dioxothiazolin—S—ylidene)methyl]benzylamine (13.61 g) in
tetrahydrofuran (300 ml) and methanol (300 ml) was added 5°
sodium-amalgam (56.8 g), and the mixture was stirred at

25 room temperature for 24 hours. The inscluble materials
were removed by filtration on celite and the filtrate was
eévaporated in vacuo. The residue was purified by column
chromatography on silica gel to give N—cycloheptyl—4—[(2,4—
dioxothiazolidin—5—yl)methyl]benzylamine (5.84 g) as a

30 vellow solid.
IR (KBr) : 3028, 2933, 2862, 2764, 1674, 1630, 1581,
1460 cm™?
NMR (DMSO—d6, &) : 1.3-2.2 (12H, m), 2.9-3.1 (14, m),

2.95 (1H, dd, J=13.8, ®.3Hz), 3.36 (1H, dd,
35 J=9.3, 4.0Hz), 4.54 (1H, dd, J=9.3, 4.0Hz), 7.25
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(14, 4, J=8.1Hz), 7.38 (1H, d, J=8.1Hz)
APCI-MASS (m/z) : 333 (M+HT) '
Preparation 129
5 To a solution of 4-fluorobenzaldehyde (20.11 g) and 4-
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chlorophenol (25.0 g) in N,N-dimethylformamide (250 ml) was
added powdered potassium carbonate (26.81 g), and the
mixture was stirred at 150°C under nitrogen for 7 hours.
The mixture was cooled and poured into a mixture of ethyl
acetate and water. The separated organic layer was washed
with water and brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give 4-(4-

chlorophenoxy)benzaldehyde (32.49 g) as a yellow oil.

IR (Film) : 3070, 2985, 2830, 2740, 1735, 1695, 1605,
1580, 1485 cm™ 1
NMR (CDCls, &) : 7.0-7.15 (4H, m), 7.35-7.45 (2H, m),
7.8-7.9 (2H, m), 9.93 (1H, s)
APCI-MASS (m/z) : 235, 233 (M+H™)

Preparation 130

To a solution of 4-fluorobenzaldehyde (5 g) and 3-
fluorophenol (5.42 g) 1in N,N-dimethylformamide (50 ml} was
added potassium carbonate (6.68 g). Then the mixture was
heated for 3.5 hours at 150°C. After cooling, the reaction
mixture was diluted with ethyl acetate (300 ml), washed
with water, brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was chromatographed on
silica gel (200 g, eluting with n-hexane - ethyl acetate
(10:1)) to give 4-(3-fluorophenoxy)benzaldehyde (8.67 qg) .

IR (Neat) : 3072, 2831, 2738, 1697, 1587, 1483 cm 1

NMR (CDCl3, o) : 6.75-7.00 (3H, m), 7.05-7.18 (2H,

m), 7.28-7.42 (1H, m;, 7.82-7.95 (2H, m), 9.95
(1H, s)
APCI-MASS (m/z) : 217 (M+H™)
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Preparastion 131
To a solution of 4—fluorobenzaldehyde (3 é) and
4-trifluoromethylphenol (4.7 g) in N, N-dimethyl formamide
(30 ml) was added potassium carbonate (4.0 g) . Then the
5 mixture was heated for 5 hours at 150°C. After cooling,
the reaction mixture was diluted with ethyl acetate (300
ml), washed with water, brine, dried over magnesium sulfate

and evaporated in vacuo. The residue was chromatographed
on silica gel (200 g, eluting with n-hexane - ethyl acetate

10 (15:1)) to give 4—(4—trifluoromethylphenoxy)benzaldehyde
(982.1 mg).
IR (Neat) : 3074, 2831, 2738, 1701, 1587, 1502 cm™ !
NMR (CDClj, &) : 7.05-7.25 (43, m), 7.60-7.75 (2H,
m), 7.85-7.98 (2H, m), 9.96 (1H, s)
15 FAB-MASS (m/z) : 267 (M+H')

Preparation 132
To a solution of 4—fluorobenzaldehyde (3 g) and 3, 4-

methylenedioxyphenol (4 g) in N,N-dimethyl formamide (30 ml)
20 was added potassium carbonate (4 g). Then the mixture was

heated for 2 hours at 150°Cc. After cooling, the reaction

mixture was diluted with ethyl acetate (200 ml), washed

with water, brine, dried over magnesium sulfate and

€vaporated in vacuo. The residue was chromatographed cn
25 silica gel (120 g, eluting with n-hexane - ethyl acetate
(5:1)) to give 4—(3,4—methylenedioxyphenoxy)benzaldehyde

(2.67 g).
mp 65-66°C
IR (KBr) : 1691, 1600, 1481, 1227 cm-1
30 NMR (CDCls, &) : 6.02 (2H, s), 6.50-6.65 (2H, m),
6.82 (1H, d, J=8.3Hz), 6.96-7.07 (2%, m), 7.78&-
7.89 (2H, m), 9.91 (1H, s)
APCI-MASS (m/z) : 243 (M+H')

35
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Preparation 133
To a solution of 4-fluorobenzaldehyde (2.48 g) and
3,5—di-tert—butyl—4—methoxymethoxyphenol {5.33 g)vin N, N-
dimethylformamide (40 ml) was added powdered potassium
carbonate (2.76 g), and the mixture was stirred at 150°C
for 6 hours under nitrogen. The mixture was poured 1into a
mixture of ethyl acetate and ice water, and the separated
organic layer was washed with water and brine, dried over
magnesium sulfate and evaporated in vacuo. The residue was
purified by column chromatography on silica gel to give 4-
(3,5—di—tert—butyl—4—methoxymethoxyphenoxy)benzaldehyde
(4.03 g) as an orange oil.
IR (Film) : 2960, 2872, 2740, 2693, 1581, 1504 cm™ 2t
NMR (CDCls, &) : 1.43 (184, s), 3.66 (3H, s), 4.94
(2H, s), 6.99 (2H, s), 7.02 (2H, d, J=8.8Hz),
7.83 (2H, 4, J=8.8Hz), 9.92 (1lH, s)
APCI-MASS (m/z) : 371 (M+H™)

Preparation 134

To a solution of 4-fluoronitrobenzene (14.11 g) and 4-
fluorophenol (12.33 g) in N,N-dimethylformamide (150 ml)
was added powdered potassium carbonate {(15.20 g}, and the
mixture was stirred at 100°C for 4.5 hours under nitrogen.
The mixture was poured into a mixture of ethyl acetate and
ice water and the separated organic laver was washed with
water and brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was crystallized and the
crystal was collected by filtration and washed with hexane

and dried to give 4- (4-fluorophenoxy)nitrobenzene (22.96 qg)

as a yellow crystal.

IR (KBr) : 3110, 3075, 2925, 2835, 1585, 1510 cm” ¢
NMR (CDCls, &) : 6.95-7.2 (6H, m), 8.15-8.3 (2H, m)
APCI-MASSE (m/z) : 234 (M+HT)
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Preparation 135
To a suépension of 3-hydroxybenzyl alcohol (12.41 g)

and l-chloro-4-fluorobenzene (19.58 q) in 1,3-dimethyl-2-
imidazolidinone (40 ml) were added powdered potassium
carbonate (8.29 g), cuprous chloride (198 mg) and
8-hydroxyquinoline (290 mg) at room temperature, and the
mixture was stirred at 150°C for 8 hours. The mixture was
poured into a mixture of ethyl acetate and ice water and
the separated organic layer was washed with water and
brine, dried over magnesium sulfate and evaporated in
vacuo. The residue was purified by column chromatography
on silica gel to give 3—(4—fluorophenoxy)benzyl alcohol

(3.98 g) as a vyellow o0il,

IR (Film) : 3352, 3074, 2931, 2875, 1610, 1585, 1502,
1448 cm~1
NMR (DMSO~dg, &) : 4.47 (2H, d, J=5.6Hz), 5.22 (1H,

t, J=5.6Hz), 6.8-7.¢ (BH, m)

Preparation 136
To a solution of 4-fluorobenzonitrile (50.0 g) and 4-

fluorophenol (50.93 g) in N,N-dimethvlformamide (400 ml)
was added powdered potassium carbonate (62.75 g), and the
mixture was stirred at 150°C for 6 hours. The mixture was
cooled to 5°C and poured into ice water (2.5 £} . The
Drecipitates were collected by filtration, washed with
water and dried in vacuo to give 4—(4-fluorophenoxy)—

benzonitrile (87.56 g) .
IR (KBr) : 3188, 307s, 2220, 1649, 1608, 1483 cm—2
NMR (DMSO-dg, &) : 7.05-7.15 (2H, m), 7.2-7.45 (4H,
m), 7.8-7.9 (24, m)

APCI-MASS (m/z) : 214 (M+H™)

Preparation 137
To a stirred suspension of 3-acetylbenzonitrile (25.4

g) in ethyl ether - 1,4-dioxane (10:1, 275 ml) was added
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bromine (9 ml) dropwise at room temperature. After 40
minutes, to the mixture was added sodium bicarbénate (15 qg)
in water (200 ml) at 0-5°C, and extracted with ethvl
acetate. The organic layer was separated and washed with
saturated sodium bicarbonate solution, water and brine,
dried over magnesium sulfate, evaporated in vacuo to give

3- (bromoacetyl)benzonitrile (39.2 g).

IR (KBr) : 3103, 3068, 2941, 2223, 1707, 1599,
1429, 1279, 1223, 1149 cm 1
NMR (CDCl,, &) : 4.42 (2H, s), 7.66 (1H, dd, J=8.1,

8.1Hz), 7.85-7.95 (1H, m), 8.18-8.32 (2H, m)

br i 38

A mixture of 3-(pyrazol-3-yl)benzaldehyde (56.0 g} and
benzylamine (42.6 ml) in toluene (560 ml) was refluxed for
5 hours. The reaction mixture was cooled to room
temperature, and evaporated in vacuo. The residue was
suspended in ethanol (840 ml) and sodium borohydride (12.3
g) was added carefully under ice cooling. Then the mixture
was stirred for one hour at 50°C. After additional
stirring for 2 hours at room temperature, the reaction
mixture was evaporated in vacuo. To the residue was added
water (300 ml), and extracted with dichloromethane. The
organic layer was washed with water and brine, dried over
magnesium sulfate, evaporated in vacuo. The residue was
chromatographed on silica gel (1.5 kg, eluting with
dichloromethane - methancl (10:1)) to give N-benzyl-3-

(pyrazol-3-yl)benzylamine (71.8 g} .

mp : 32-83°C
IR (KBr) : 2290-3310 (br), 1606, 1543, 1441,
1354 cm™ !
NMR (DMSO-dg, &) @ 3.71 (2H, sy, 3.72 (2H, s), 6.68

(14, d, J=2.1Hz), 7.15-7.42 (7H, m), 7.50-7.90
(34, m), 12.85, 13.22 (total 1H, each br)
APCI-MASS (m/z) : 264 (M+HT)
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Preparation 139
To a solution of 4—(4—fluorophenoxy)aniline (2.03 g

and cycloheptanone (1.35 g) in ethanol (40 ml) were added
simultaneously a solution of sodium Cyanoborchydride (314
mg) in ethancl (30 ml) and a solution of acetic acid (601
mg) in ethanol {10 ml) over 1 hour at room temperature.
The mixture was Stirred at room temperature for additional
1.2 hours. The mixture was e€vaporated in vacuo and the
residue was poured into a mixture of ethvl acetate and
water and adjusted to PH 8 by addition of 5N sodium
hydroxide aqueous solution. The Séparated organic layer
was washed with brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatcgraphy on silica gel to give N—cycloheptyl-4-(4—
fluorophenoxy)aniline (2.11 g) as a red oil.

IR (Film) : 3405, 2925, 2855, 1735, 161¢, 1495 cp~1

NMR (CDC1l3, &) : 1.4-2.15 (12H, m), 3.3-3.5 (1H, m),

6.4-6.6 (2H, m), 6.75-7.05 (6H, m)

APCI-MASS (m/z) : 300 (M+HT)

Preparation 140
The mixture of 4-(4-fluorophenoxy)benzaidehyde (1.75

~

g) and benzylamine (1.29 g) was stirred a- 120°C for 2
hours under nitrogen. The mixture was Cooled to room
temperature and dissclved in ethanol (40 ml). To this
solution was added carefully sodium borohydride (303 mg)
and the mixture was stirred at room temperature for 2
hours. The mixture was evaporated in vacuc and the residue
was extracted with dichloromethane. The orgaric laver was
washed with brine, dried over magnesium sulfate and
eévaporated in vacuo. The residue was purifiec by column
chromatography on silica gel to give N-benzyl-{4-(4-
fluorophenoxy)Jbenzylamine (1.78 g) as a velliow oil.
IR (Film) : 3062, 3028, 291¢, 2821, 1605, 1497 cm~!

NMR (CDCl3, o) : 3.78 (2H, s), 3.82 (2H, s), 6.9-7.1
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(6H, m), 7.2-7.4 (74, m)
APCI-MASS (m/z) : 308 (M+HT)
Preparation 141
5 The mixture of 4-(4-fluorophenoxy)benzaldehyde (1.73
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g) and pentylamine (1.40 g) was stirred at 120°C for 4
hours under nitrogen. The mixture was cooled to room
temperature and dissolved in ethanol (40 ml). To this
solution was added carefully sodium borohydride (303 mg),
and the mixture was stirred at room temperature for 2
hours. The mixture was evaporated in vacuo and the residue
was extracted with dichloromethane. The organic laver was
washed with brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give N-pentyl-4-(4-

fluorophenoxy)benzylamine (1.72 g) as a yellow oil.

IR (Film) : 3051, 2956, 2929, 2858, 2818, 1610,
1498 cm~ !
NMR (CDCls, &) : 0.89 (3H, t, J=6.4Hz), 1.2-1.4 (4H,

m), 1.5-1.7 (2H, m), 2.63 (2H, %, J=7.1Hz), 3.76
(2H, s), 6.9-7.1 (6H, m), 7.28 (24, d, J=9.1Hz)
APCI-MASS (m/z) : 288 (M+HM)

Preparation 142

The mixture of 4-(4-fluorophencxy)benzaldehyde (2.1606
g) and cyclohexylamine (1.49 g) was stirred at 120°C for 4
hours under nitrocgen. The mixture was cooled to rcom
temperature and dissolved in ethanol (40 ml). To th:is
solution was added carefully sodium borohydride (378 mg),
and the mixture was stirred at room temperature for 2
hours. The mixture was evaporated in vacuc and the residue
was extracted with dichloromethane. The corganic laver was
washed with brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column

chromatography on silica gel to give N-cyclohexyl-4-{4-



WO 96/10559 PCT/IP95/01982

- 115 -

fluorophenoxy)benzylamine (3.06 g) as a vellow cil.

IR (Film) : 3034, 2929, 2852, 1608, 1497 cp~1
NMR (CDCls, &) : 1.0-1.4 and 1.5-2.0 (10H, m),
5 2.4-2.6 (1H, m), 3.78 (2H, s), 6.9-7.1 (6H, m),
7.28 (2H, d, J=8.4Hz)
APCI-MASS (m/z) : 300 (M+H*)

Preparation 143
10 The mixture of 4—(4—fluorophenoxy)benzaldehyde (2.16

g) and Cyclopentvylamine (1.28 g) was Stirred at 120°C for 4
hours under nitrogen. The mixture was cooled to room

temperature and dissolved in ethanol (40 m1). To this
solution was added carefully sodium borohydride (378 mg)

15 and the mixture was stirred at room temperature for 2
hours. The mixture was €Vaporated in vacuo and the residue
was extracted with dichlcoromethane. The organic layer was
washed with brine, dried over magnesium sulfate angd
€vaporated in vacuo. The residue was purified by column

20 chromatography on silica gel to give N—cyclopentyl 4-(4-
fluorophenoxy)benzylamine (2.67 g) as a vellow oil.
IR (Film) : 3032, 2953, 2868, 2819, 1608, 1500 cm~1
NMR (CDC13, S) 1.3-2.0 ¢(8H, m), 3.05-3.25 (15, m),
3.74 (2H, s), 6.9-7.1 (6H, m), 7.27 (2H, &,
25 J=8.4Hz)
APCI-MASS (m/z) : 286 (M+H™)

Preparation 144
The mixture of 4—(4—fluorophenoxy)benzylamine (4.35 g

30 and 2,3,5,6—tetrahydro—4H—pyran—4-one (2.40 g) was Stirred
at 120°C for 4 hours under nitrogen. The mixture was
cooled to room temperature and dissolved in ethanol (8¢
ml). To this solution was added carefully sodium
borohydride (757 mg) and the mixture was Stirred at room

35 temperature for 2 hours. The mixture was evaporated in
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vacuo and the residue was extracted with dichloromethane.
The organic laver was washed with brine, dried over
magnesium sulfate and evaporated 1in vacuc. The residue was
purified by column chromatography on silice gel to give N-
2,3,5,6-tetrahydro-4H-pyran—-4-yl)-4-(4-

fluorophenoxy)benzylamine (5.15 g) as an orange oil.

IR (Film) : 2927, 2845, 1498, 1464 cm™ 1t
NMR (CDCly, &) : 1.4-1.7 (4H, m), 3.3-4.0 (4H, m),
3.80 (2H, s), 6.8-7.1 (6H, m), 7.2-7.4 (2H, m)
APCI-MASS (m/z) : 302 (M+H")
Preparation 145

The mixture of 4-(4-fluororhenoxy)benzaldehyde (3.24
g) and phenethylamine (2.73 g) was stirred at 120°C for 4
hours under nitrogen. The mixture was cooled to room
temperature and dissolved in ethanol (60 ml). To this
solution was added carefully sodium borochydride (567 mg),
and the mixture was stirred at room temperature for 2
hours. The mixture was evaporated in vacuo and the residue
was extracted with dichloromethane. The organic layer was
washed with brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give N-{(Z-phenethyl)-4-(4-

fluorophenoxy)benzylamine (4.73 g) as a vellow oil.

IR (Film) : 3061, 3028, 2927, 2821, 1608, 1497,
1454 cm™t
NMR (CDCl3, o) 1.47 (1H, br s), 2.75-3.0 (4H, m),
3.77 (2H, s), 6.85-7.1 (6H, m), 7.15-7.35 (7H, m)

APCI-MASS (m/z) : 322 (M+H)
P n 146

The mixture of 4-(4-fluorophenoxy)benzaldehyde (4.32
g) and 2-ethoxyethylamine (3.57 g) was stirred at 120°C for
4 hours under nitrogen. The mixture was cooled tc room

temperature and dissolved in ethanol (80 ml). To this
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solution was added carefully sodium borohydride (757 mgj,
and the mixture was stirred at room temperature for 2
hours. The mixture was evaporated in vacuo and the residue
was extracted with dichloromethane. The organic layer was
washed with brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give N—(2—ethoxyethyl)—4—
(4—fluorophenoxy)benzylamine (5.50 g) as a vyellow oil.

IR (Film) : 3053, 2976, 2929, 2866, 1608, 14098,
1456 cm~!
NMR (CDCly, &) : 1.20 (3H, t, J=7.0Hz), 2.8-2.9 (2%,

m), 3.45-3.6 (4H, m), 3.78 (2H, s), 6.9-7.1 (s6H,
m), 7.25-7.35 (2H, m)
APCI-MASS (m/z) : 290 (M+HY)

Preparation 147
The mixture of 3-(pyrazol—3-yl)benzaldehyde (1.27 gqg)

and benzylamine (1.19 g) was stirred at 120°C for 4 hours
under nitrogen. The mixture was cooled to room temperature
and dissolved in ethanol (40 ml). To this solution was
added carefully sodium borohydride (280 mg), and the
mixture was stirred at room temperature for 2 hours. The
mixture was evaporated in vacuo and the residue was
extracted with dichloromethane. The organic layer was
washed with brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give N—benzyl—B—(pyrazol—3—
yl)benzylamine (1.22 g) as an oil.
IR (Film) : 3169, 3062, 3026, 2916, 2839, 1606, 1589,
1537, 1495 cm~!
NMR (DMS0-dg, 3) : 3.70 (2H, S), 3.7 (2H, s), 6.89
(1H, 4, J=2.1Hz), 7.2~7.5 (7H, m), 7.7-7.9 (ZH,
S}
APCI-MASS (m/z) : 264 (M+HT)
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Preparation 148

The mixture of 3-(pyrazol—3—yl)benzaldehyde (1.72 qg)
and cyclohexylamine (1.49 g) was stirred atc 120°C for 4
hours under nitrogen. The mixture was cooled to room
temperature and dissolved in ethanol (30 ml). To this
solution was added carefully sodium borohydride (378 mg)
and the mixture was stirred at room temperature for 3
hours. The mixture was evaporated in vacuo and the residue
was extracted with dichloromethane. The organic layer was
washed with brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was pﬁrified by column
chromatography on silica gel to give N-cyclohexyl-3-

(pyrazol-3-yl)benzylamine (1.15 g).

IR (KBr) : 3246, 3118, 3041, 2924, 2854, 1608,
1558 cm~ 1!
NMR (DMSO-dg, &) : 1.0-2.0 (10H, m), 2.4-2.6 (1H, m),

3.88 (2H, s), 6.70 (1H, br s), 7.25-7.45 (2H, m),
7.6-7.9 (3H, m), 12.90 (1H, br s)
APCI-MASS (m/z) : 256 (M+H™)

rati 9

The mixture of 3-(pyrazol-3-vl)benzaldehyde (1.

7z g
and cyclopentylamine (1.70 g) was stirred at 120°C for 4
hours under nitrogen. The mixture was cooled to room
temperature and dissolved in ethanol (40 ml). To this
solution was added carefully sodium borohydride {378 mg),
and the mixture was stirred at room temperature for 3
hours. The mixture was evaporated in vacuo and the residue
was extracted with dichloromethane. The organic layer was
washed with brine, dried over magnesium sulfate and
evaporated in vacuo. The residue was purified by column
chromatography on silica gel to give N-cyclopentyl-3-
(pyrazol-3-yl)benzylamine (1.26 g).

IR (Film) : 3265, 1610, 1589 cm !

NMR (DMSO-dg, &) : 1.3-1.9 (8H, m), 3.05-3.25 (1H,
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m), 3.78 (2H, s), 6.68 (1H, s), 7.2-7.4 (2H, m),
7.6-7.9 (3H, m), 12.88 (lH, br) ’
APCI-MASS (m/z) : 242 (M+HY)
5 Preparation 150

A mixture of 3—(l—tritylpyrazol—B—yl)benzaldehyde

(1.72 g) and 4-fluorobenzylamine (0.57 ml) was stirred at
120°C for 4 hours. The mixture was cooled to room
temperature and dissolved in ethanol (26 ml). To the

10 mixture was added sodium borohydride (158 mg) and the
reaction mixture was stirred at 50°C for 2 hours. The
mixture was poured into water, extracted with
dichloromethane. The organic layer was washed with water
and brine, dried over magnesium sulfate, evaporated in

15 vacuo. The residue was chromatographed on silica gel (50
g, eluting with dichloromethane - methanol (50:1)) to give

N—(4—fluorobenzyl)—3—(l—tritylpyrazol—B—yl)benzylamine

(1.40 q).
IR (Neat) : 3059, 2827, 1603, 1506, 1446, 1219 cm-l
20 NMR (CDClsy, &) : 3.79 (2H, s), 3.82 (2H, s), 6.58
(1H, d, J=2.5Hz), 6.90-7.05 (2H, m), 7.10-7.45
(20H, m), 7.65-7.83 (2H, m)
FAB-MASS (m/z) : 524 (M+HY)

25 Preparation 151

A mixture of 3-(pyrazol-3-yl)benzaldehyde (1.0 g) and
d-methoxybenzylamine (0.91 ml) was heated for 3 hours at

120°C. After cooling to room temperature, the mixture was

dissolved in ethanol (20 ml). To the solution was added
30 Sodium borohydride (220 mg) and stirred for two hours at
ambient temperature. The reaction mixture was poured into

water and extracted with dichloromethane, washed Wwith water
and brine, dried over magnesium sulfate. The solvent was
removed in vacuo and the residue was chromatographed on

35 silica gel (50 g, eluting with dichloromethane - methanol
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(10:1)) to give N-(4-methoxybenzyl)-3-(pyrazol-3-

yl)benzylamine (1.17 g).
IR (Film) 2370-3680 (br), 1610, 1512, 1248,
1036 cm™ 2
5 NMR (CDCls, &) 3.77 (2H, s), 3.79 (3H, s), 3.84
(2H, s), 6.60 (1H, d, J=2.2Hz), 6.80-6.92 (2H,
m), 7.17-7.41 (4H, m), 7.54-7.66 (24, m), 7.85
(1H, s)
APCI-MASS (m/z) 294 (M+H™)
10
Preparation 152
A mixture of 3-(pyrazol-3-yl)benzaldehyde (1.0 g) and
4-fluorobenzylamine (0.8 ml) was heated for 4 hours at
120°C. After cooling to room temperature, the mixture was
15 dissolved in ethanol (20 ml). To the solution was added
sodium borohydride (220 mg) and stirred for two hours at
ambient temperature. The reaction mixture was poured into
water and extracted with dichloromethane, washed with water
and brine, dried over magnesium sulfate. The solvent was
20 removed in vacuo and the residue was chromatographed on
silica gel (50 g, eluting with dichloromethane - methanol
(10:1)) to give N-(4-fluorobenzyl)-3-(pyrazol-3-
vl)benzvlamine (1.28 q).
IR (Film) 2370~-3680 (br), 1605, 1508, 1220,
25 1095 cm™1
NMR (CDClsy, ) 3.79 (2H, s), 3.84 (2H, s), 6.61
(1H, d, J=2.3Hz), 6.920-7.10 (2H, m), 7.18-7.45
(4H, m), 7.52-7.70 (2H, m), 7.75 (1H, s)
APCI-MASS (m/z) 282 (M+H™)
30
Preparation 153
A mixture of 3-(pyrazol-3-yl)benzaldehyde (1.2 g), 4-
(dimethylamino)benzylamine-dihydrochleride (1.87 g) and
triethylamine {(11.7 ml) in toluene (30 ml) was refluxed for
35 5 hours. An insoluble material was removed by filtration
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and evaporated in vacuoc. The residue was dissolved in
Sthanol (18 ml). To the solution was added sodium
borohydride (264 mg) and stirred for two hours at ambient
temperature. The reaction mixture was poured into water
5 and extracted with dichloromethane, washed with water and
brine, dried over magnesium sulfate. The solvent was

10

15

25

30

35

removed in vacuo and the residue was chromatographed on
Ssilica gel (50 g, eluting with dichloromethane - methanol
(8:1)) to give N—[4—(dimethylamino)benzyl]-3—(pYrazol-B—

vl)benzylamine (1.68 g).
IR (Film) 2330-3700 (br), 1614, 1524, 1446, 1350,
| 804, 766 cm~l
NMR (CDCl3, d) 2.93 (6H, s), 3.75 (2H, s), 3.84

(2H, s), 6.59 (1H, d, J=2.2Hz), 6.65-6.75 (2H,
m), 7.15-7.40 (4H, m), 7.55-7.66 (2H, m), 7.76

(1H, s)

APCI-MASS (m/z) : 440 (M+Me2(I%I>QCH2)

Preparation 1514
The following compounds were obtained according to a

Similar manner to that of Preparation 57, 58, 59, e6c, 62,
75, 76, 138, 140, 141, 142, 143, 144, 145, 146, 147, 148,

149, 150, 151, 152 or 153,

(1) N—Cycloheptyl—4—(4—chlorophenoxy)benzylamine
IR (Film) : 3035, 2925, 2855, 1610, 1590, 1505,

1485 cm~1
NMR (CDClz, &) : 1.4-2.0 (12mH, M), 2.6-2.8 (1H, m),
3.76 (2H, s), 6.9-7.05 (4H, m), 7.25-7.4 (4H, m)

APCI-MASS (m/z) : 332, 330 (M+HT)

(2) N—Cycloheptyl-4—(3—fluorophenoxy)benzylamine
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IR (Neat) : 2926, 2854, 1599, 1483, 1269, 1213 cm *
NMR (CDClsy, &) : 1.30-2.10 (12H, m), 2.62-2.80 (1H,

m), 3.77 (2H, s), 6.62-6.85 (3H, m), 6.93-7.05
(2H, m), 7.18-7.40 (3H, m)
APCI-MASS (m/z) : 314 (M+HY)

-Cycloheptyl-4-(4-triflucromethylphenoxy)benzylamine
IR (Neat) : 2926, 2854, 1601, 1504, 1462, 1327 cm~ !
NMR (CDClg, &) : 1.30-2.00 (12H, m), 2.65-2.80 (1H,

m), 3.78 (2H, s), 6.95-7.10 (4H, m), 7.30-7.40
(2H, m), 7.50-7.62 (2H, m)
APCI-MASS (m/z) : 364 (M+H")

N-Cycloheptyl-4- (3, 4-methylenedioxyphenoxy)benzylamine
IR (Neat) : 2924, 2854, 1606, 1502, 1481, 1354 cm~1
NMR (CDCly, &) 1.30-1.985 (12H, m), 2.60-2.75 (1H,
m), 3.74 (2H, s), 5.97 (24, s), 6.47 (1H, dd,
J=8.4, 2.4Hz), 6.56 (lH, d, J=2.4Hz), 6.75 (1H,
d, J=8.4Hz), 6.85-6.96 (2H, m), 7.20-7.31 (24, m)
APCI-MASS (m/z) : 340 (M+H')

N-Cycloheptyl-4- (3, 5-di~-tert-butyl-4-

methoxymethoxyphenoxy)benzylamine

IR (Film) : 2920, 2860, 1587 cm -

NMR (CDClg3, o) 1.40 and 1.42 (tctal 18H, s),
1.4-2.2 (14H, m), 2.8-2.95 (1H, m), 3.62 and 3.64
(total 3H, s), 4.87 and 4.92 (total 2H, s), &.92

(2H, s), 6.85-6.95 (2H, m), 7.4-7.5 {2H, m

APCI-MASS (m/z) : 468 (M+H™)

N-Cycloheptyl-3-(4-fluorophenoxy})benzylamine
IR (Film) : 3062, 2926, 2854, 1608, 1583, 1502,

NMR (CDClsg, &) : 1.4-2.0 (12E, m), 2.6-2.8 (1¥, m!,
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APCI-MASS (m/z) : 314 (M+u*)

(7) N—Cycloheptyl—?—(l-tritylpyrazol—4-yl;benzylamine

NMR (DMSO-dg, &) : 1.2-1.9 (12H, m), 2.6-2.7 (13, m),
5 3-70 (2H, s), 7.1-7.6 (19m, m), 7.76 (1H, s),
8.06 (1H, s)
APCI-MASS (m/z) : 512 (M+yt)

(8) N—Cycloheptyl—3—(l-methylpyrazol—4-yl)benzylamine
10 IR (Neat) 2926, 2852, 1610, 1460, 1410, 1230 cm™
NMR (CDC13, ) : 1.30-1.98 (12H, m), 2.63-2.80 (1H,
m), 3.79 (2H, s), 3.94 (3H, s), 7.13-7.48 (4K,
m), 7.63 (1H, s), 7.76 (1H, s)

1

APCI-MASS (m/z) : 284 (M+H')
15
(9) N—Cycloheptyl—B—(l—methylpyrazol—B—yl)benzylamine
IR (Neat) - 3400 (br), 2924, 2854, 1610, 1462, 1354,
1242 cm~1
NMR (CDC13, S) 1.30-2.00 (12H, m), 2.64-2.80 (1F,
20 m), 3.83 (2H, s), 3.95 (34, s), 6.56 (1H, 4,
J=2.2Hz ), 7.25-7.40 (3%, mj, 7.60-7.78 (22, m;
APCI-MASS (m/z) : 284 (M+n™)
{10) N—Cycloheptyl-B—(l—methylpyrazol—S—yl)benzyiamine
25 IR (Neat) 2924, 2854, 1608, 146z, 1385, 12735 ep~i
NMR (CDCl3, d) 1.30-1.98 (12H, m), 2.62-2.80 (1H,
m), 3.83 (2H, s), 3.90 (3H, s), 6.31 (1H, d,
J=1.8Hz), 7.25-7.43 (4H, m), 7.51 (1H, d,
J=1.8Hz)
30 APCI-MASS (m/z) : 284 (M+HT)

(11) N—Cycloheptyl—B—(imidazol—4—yl)benzylamine
IR (Film) : 2300-3600 (br), 2924, 2854, 1610,
1460 cm~1

35 NMR (DMSO—de, &) 1.20-1.95 (12H, m), 2.55-2.75 {12,
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m), 3.73 (2H, s), 7.05-7.80 (6H, m), 12.00-12.25
(1H, br) i
APCI-MASS (m/z) : 270 (M+HY)
5 (12) N-Cycloheptyl-4-(5-methyl-1,3,4-oxadiazol-3-
yvl)benzylamine
IR (KBr) : 3442, 3292, 3211, 2920, 2852, 1689, 1576,
1502, 1450 cm™ 2
NMR (CDCly, &) : 1.30-2.40 (12H, m), 2.61 (3H, s),
10 2.63-2.80 (1H, m), 3.87 (2H, s), 7.45-7.54 (2H,
m), 7.93-8.05 (2H, m)
APCI-MASS (m/z) : 286 (M+HY)

{13) N-Cycloheptyl-4-(4-benzyl-5-methyl-4H-1,2,4-triazol-23-

15 yl)benzylamine
IR (Neat) : 3298, 2924, 2852, 1612, 1527, 1458,
1358 cm™!
NMR (CDCly, &) : 1.30-1.93 (12H, m), 2.38 (3H, s),
2.60-2.77 (1H, m), 3.81 (2H, s), 5.16 (2H, s),
20 6.90-7.05 (2H, m), 7.27-7.55 (7H, m)
APCI-MASS (m/z) : 375 (M+HY)

(14) N-Cycloheptyl-3-(2-methyl-2H-tetrazol-5-yl)benzylamine

IR (Neat) : 2924, 2854, 1520, 1462, 1365 cm~ !

25 NMR (CDCly, &) : 1.30-1.98 (12H, m), 2.65-2.80 (LH,
m), 3.86 (2H, s), 4.40 (3H, s), 7.40-7.48 (2H,

m), 7.95-8.05 (1H, m), 8.09 (1H, s)

APCI-MASS (m/z) : 286 (M+H")
30 (135) N-Cycloheptyl-3-(l-methyl-1lH-tetrazol-5-vl)benzylamine
IR (Neat) : 2924, 2854, 1533, 1452, 1292 cm~!
NMR (CDCls, &) : 1.30-1.98 (12H, m), 2.65-2.80 (lH,
m), 3.88 (2H, s), 4.18 (3H, s}, 7.4¢-7.65 (3H,

m), 7.75 (1H, s)
35 APCI-MASS (m/z) : 286 (M+H™)
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(l6) N—Cycloheptyl—4—(1H—l,2,4—triazol—l—yl)benzylamine

(19)

mp 53-~-54°¢
IR (KBr) : 3101, 2922, 2§52, 1518, 1460, 1277, 1147,
984 cm~!

NMR (CDCls, &) : 1.30-2.00 (124, m), 2.60-2.80 {14,
m), 3.84 (2H, s), 7.40-7.55 (2H, m), 7.55-7.7¢

(2H, m), 8.16 (1H, s), 8.54 (1E, s)
APCI-MASS (m/z) : 271 (M+H*)

N—Cycloheptyl—4—(lH—l,2,3—tria201—l—yl)benzylamine

mp 78-79°C _

IR (KBr) : 3319, 3124, 2920, 2852, 1520, 1230, 1101,

1041 cm~1

NMR (CDCl3, &) ¢ 1.30-2.00 (12H, m), 2.63-2.50 (1H,
m), 3.87 (2H, s), 7.45-7.57 (2H, m), 7.64-7.76
(2H, m), 7.85 (12, s), 7.98 {(1H, s)

APCI-MASS (m/z) : 271 (M+H')

N—Cycloheptyl—4—(2H—l,2,3—triazol—2—yl)benzylamine

IR (Neat) : 2926, 2854, 1608, 1514, 1460, 1412, 1281,
1259, 951, 824 cm-1
NMR (DMSO-dg, &) : 1.20-1.90 (124, m), 2.50-2.7¢ (1g,

m), 3.74 (2H, s), 7.45-7.55 (2H, m), 7.90-8.C0
(2H, m), 8.10 (2H, s)
APCI-MASS (m/z) : 271 (M+H*)

N—Cycloheptyl-(4—methylpiperazin—l—yl)benzylamine

IR (Film) : 2925, 2850, 2795, 1615, 1515 cm” 2

NMR (DMSO—d6, &) 1.3-1.9 (12H, Y. 2.21 (34, s3,
2.4-2.5 (4H, m), 3.1-3.2 (4H, m), 3.2-3.4% (1H,
m), 6.85 (2H, d, J=8.5Hz), 7.15 (2K, a, §=38.3Hz!

APCI-MASS (m/z) : 302 (M+E')

N—Cycloheptyl—4—(4—methylsulfonylaminophenyl)—

benzylamine
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IR (KBr) : 3020, 2930, 2855, 1605, 1495 cm~ 1
NMR (DMSO-dg, O) : 1.3-2.0 (12H, m), 2.5-2.7 (1H, m),

3.01 (3H, s), 3.72 (2H, s), 7.27 (2H, d,
J=8.5Hz), 7.39 (2H, d, J=8.5Hz), 7.57 (2H, d,
J=8.2Hz), 7.63 (2H, d, J=8.2Hz)

APCI-MASS (m/z) : 373(M+HT)

N-Cycloheptyl-4- (N-benzoylsulfamoyl)benzylamine

IR (KBr) : 3477, 3057, 2927, 2858, 1599, 1545 cm~1

NMR (DMSO-d6, o) : 1.3-2.2 (12H, m), 3.1-3.3 (1lH, m),
4.17 (2H, s), 7.2-7.45 (5H, m), 7.4-7.5 (2H, m),
7.75-7.9 (2H, m), 8.4-8.7 (1H, br)

APCI-MASS (m/z) : 387 (M+H')

N-Cycloheptyl-4- (N-phenylsulfonylcarbamoyl)benzylamine

IR (KBr) : 3091, 2929, 2858, 1647, 1601, 1537 cm 1t

NMR (DMSO—d6, o) 1.35-2.2 (12H, m), 3.1-3.3 (1H,
m), 4.11 (2H, s), 7.35-7.5 (5H, m), 7.8-7.9 (2H,
m), 7.93 (2H, d, J=8.1Hz)

APCI-MASS (m/z) : 387 (M+HT)

N-Cycloheptyl-4-(3-pyridylmethyl)benzylamine

IR (Film) : 3304, 3026, 2924, 2852, 1574, 1512 cm~1

NMR (CDC13, o) 1.4-2.2 (12H, m), 2.6-2.8 (1K, m),
3.75 (24, s), 3.95 (2H, s), 7.1-7.5 (6H, m), §.45
(1H, dd, J=4.8, 1.8Hz), 8.49 (1H, d, J=1.8Hz)

APCI-MASS (m/z) : 295 (M+H"Y)

N-Cycloheptyl-4-{4-pyridylmethyl)benzylamine

IR (Film) : 3323, 3022, 2924, 2852, 1599 cm™ 1

NMR (CDCly, &) : 1.3-2.1 (12H, m), 2.6-2.8 (1H, m),
3.77 (2H, s), 3.94 (2H, s), 7.09 (lH, dd, J=4.5,
1.6Hz), 7.12 (2H, d, J=9.4Hz), 7.29 (1H, d,
J=9.4Hz), 8.48 (2H, dd, J=4.5, 1.6Hz)

APCI-MASS (m/z) : 295 (M+H"%)



WO 96/10559

10

15

20

25

30

35

PCT/IP95/01982

- 127 -

{25) N—Cycloheptyl—4—(pyrazol—l—ylmethyl)benzylamine
IR (Neat) : 2924, 2854, 1514, 1458, 1090, 750 cm-1
NMR (CDCl3, d) 1.30-1.9s8 (12H, m), 2.56-2.77 (1H,

(27)

(28)

(29)

m), 3.76 (2H, s), 5.30 (2H, S), 6.27 (1H, dd,
J=2.0Hz), 7.10-7.40 (5H, m), 7.54 (1H, d,
J=2.0Hz)

APCI-MASS (m/z) : 284 (M+H')

N—Cycloheptyl—4—(imidazol—l—ylmethyl)benzylamine

IR (Neat) : 3280 (br), 2924, 2854, 1506, 1458, 1230,
1107, 1076 cem-1
NMR (CDCls, &) : 1.20-1.95 (12H, m), 2.60-2.78 (1H,

m), 3.76 (2H, s), 5.10 (2H, s), 6.90 (18, s),
7.00-7.40 (5H, m), 7.54 (1H, s)
APCI-MASS (m/z) : 284 (M+H*)

N—Cycloheptyl—(6—hydroxy—2,5,7,8—tetramethylchroman—2—

yYl)methylamine

NMR (DMSO~d6, ) : 1.17 (3H, s), 1.3-1.9 (44, m),
1.97 (3H, s), 2.01 (3H, s), 2.04 (3H, 5), 2.5-2.7
(3H, m), 7.39 (1H, s)

APCI-MASS (m/z) : 332 (M+K")

N—Cycloheptyl—4-[N—(3,5—di—tert—butyl—4—
hydroxyphenyl)carbamoyl]benzylamine

- IR (KBr) 3639, 3304, 2926, 2858, 1643, 1606, 1547 cm~!

NMR (DMSO-dg, &) : 1.3-1.9 (124, m), 1.39 (184, s,
2-5-2.7 (1H, m), 3.77 (2H, s), 6.7s (1H, s), 7.45
(2H, d, J=8.2Hz), 7.88 (2H, 4, J=8.2Hz), 7.58
(2H, s), 9.87 (1H, s)

APCI-MASS (m/z) : 451 (M+HY)

N—Cycloheptyl—4—[N—(4—fluorophenyl)carbamoyl]—

benzylamine
IR (KBr) : 3354, 2927, 2854, 1651, le12, 1529,
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1512 cm~ !
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.5-2.65 (1H,
m), 3.77 (2H, s), 7.1-7.3 (2H, m), 7.75-7.85
(2H, m), 7.47 (2H, d, J=8.2Hz), 7.89 (2H, d,
J=8.2Hz), 10.22 (1H, s)
APCI-MASS (m/z) : 341 (M+E™)

N-Cycloheptyl-4-[N-(4-fluorophenyl)-N-

methylcarbamoyl]lbenzylamine

IR (KBr) : 3475, 3187, 3120, 3024, 2927, 2853, 1643,
1597, 1541, 1500 cm™ *
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.4-2.6 (1H, m),
3.33 (3H, s), 3.60 (2H, s), 7.05-7.3 (8H, m)
APCI-MASS (m/z) : 355 (M+H')

N-Cycloheptyl-4- (tert-butyldimethylsilyloxymethyl) -

benzylamine

IR (Film) : 2927, 2850, 1514, 1464 cm™?

NMR (DMSO-dg, &) : 0.08 (6H, s), 0.89 (9H, s), 1.3-
1.9 (12, m), 2.5-2.65 (iH, m), 3.67 (2H, s},
4.67 (2H, s), 7.22 (24, &, J=8.3Hz), 7.28 (24, 4,
J=8.3Hz)

APCI-MASS (m/z) : 348 (M+H™)

N-Benzyl-3-phenoxybenzylamine

IR (Film) : 3062, 3030, 2829, 1583, 1487, 1452 cm !
NMR (DMSO-dg, &) : 2.63 (1H, br s), 3.64 (2H, s),
3.66 (2H, s), 6.8-7.45 (14H, m)

APCI-MASS (m/z) : 290 (M+H™)

N-Benzyl-3- (4-fluorophenoxy)benzylamine

IR (Film) : 3062, 3030, 2916, 2829, 1508, 1584,
1500, 1450 cm™1

NMR (CDClsy, &) : 3.78 (2K, s), 3.79 (2H, s), 6.8-7.4

(13H, m)
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APCI-MASS (m/z) : 308 (M+H*)

N—Benzyl—B—(l—Methylpyrazol—3—yl)benzylaminé

IR (Neat) : 13313, 3028, 2933, 1608, 1498, 1452, 1356,
1242 em~l '
NMR (CDCl3, &) : 3.83 (2H, s), 3.g5 (2H, s), 3.95

(3H, s), 6.55 (14, 4, J=2.3Hz), 7.18-7.42 (8H,
m), 7.64-7.73 (1H, m), 7.77(1H, s)
APCI-MASS (m/z) : 278 (M+H1)

N-Benzyl—B—(l—methylpyrazol—S-yl)benzylamine

IR (Neat) : 3310, 3026, 2830, 1606, 1454, 1387,
1275 em~1
NMR (CDCl3, &) : 3.84 (2H, s), 3.g7 (2H, s), 3.8%

(3H, s), 6.31 (1H, d, J=1.9Hz), 7.20-7.45 (9H,
m), 7.51 (1H, d, J=1.9Hz)
APCI-MASS (m/z) : 278 (M+H1)

N—Benzyl—4—(l—methylpyrazol—B—yl)benzylamine
IR (Neat) 3310, 302s, 2937, 2820, 1504, 1454,
1430 cm™?
NMR (CDC1ls5, &) : 3.81 (2H, s, 3.83 (23, s), 3.95
(3H, s), 6.53 (1H, d, J=2.3Hz), 7.18-7.43 (8H,
m), 7.70-7.80 (2H, m)

APCI-MASS (m/z) : 278 (M+H*)

N—Benzyl—4—(l-methylpyrazol—S—yl)benzylamine

IR (Neat) : 3305, 3026, 2820, 14923, 1454, 1383,
1275 cm~!
NMR (CDClz, &) : 3.85 (2H, s), 3.87 (2H, s), 3.89

(3H, s}, 6.30 (1H, 4, J=1.9Hz), 7.20-7.59 (9K,
m), 7.51 (1H, d, J=1_9Hz)
APCI-MASS (m/z) : 278 (M+H')

N—Benzyl—4-(pyrazol-B—yl)benzylamine
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IR (Neat) : 2250-3680 (br), 1514, 1495, 1454, 1350 cm™ !
NMR (DMSO-dg, &) : 3.69 (4H, s), 6.67 (1H, d,
J=2.1Hz), 7.15-7.50 (7H, m), 7.60-7.90 (3H, m),
12.81, 13.20 (total 1H, each br)
5 APCI-MASS (m/z) : 264 (M+H™Y)

(39) N-Benzyl-4-(l-methylpyrazol-4-yl)benzylamine

mp : 90~-91°C
IR (KBr) : 3300, 3020, 2914, 2854, 1570, 1473, 1452,
10 1194, 1097 cm 1
NMR (CDC;3, d) 3.81 (2H, s), 3.82 (2H, s), 3.%94
(3H, s), 7.20-7.50 (9H, m), 7.60 (1H, s), 7.75
(1H, s)
APCI-MASS (m/z) : 278 (M+HT)
15
(40) N-Benzyl-3-(imidazol-4-yl)benzylamine
IR (Neat) : 2200-3560 (br), 1608, 1491, 1454 cm™1
NMR (DMSO—d6, d) : 3.72 (4H, s), 7.10-7.40 (7H, m),
7.41-7.80 (4H, m)
20 APCI-MASS (m/z) : 264 (M+HT)
(41) N-Benzyl-3-(2-methyl-2H-tetrazol-5-yl)benzylamine
IR (Neat) : 3028, 2825, 1520, 1452, 1363, 804 cm™ 1
NMR (CDCl3, o) 3.84 (2H, s), 3.89 (2H, s), 4.40
25 (3H, s), 7.20-7.52 (7H, m), 7.96-8.07 (1lH, m),
8.12 (1H, s)
APCI-MASS (m/z) : 280 (M+HY)
{42) N-Benzyl-3-(l-methylpyrazol-4-vl)benzylamine
30 IR (Neat) : 3305, 3028, 2935, 2827, 1610, 1450, 1363,
1230 cm™1
NMR (CDCls, 3) : 3.84 (4H, s), 3.94 (3H, s), 7.13-

7.40 (8H, m), 7.45 (1H, s), 7.62 (1¥, s), 7.77
(1H, s)
35 APCI-MASS (m/z) : 278 (M+H"V)
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(43) N—(4—Methoxybenzyl)-4—(4—fluorophenoxy)benzylamine

IR (Neat) : 3001, 2903, 2833, 1610, 1500, 1460, 1243,
1212 ep~1 ' '
NMR (CDCl3, &) : 3.75 (2K, s), 3.76 (2H, s), 3.80
5 (3H, s), 6.82-7.10 (84, m), 7.20-7.35 (4%, m)
APCI-MASS (m/z) : 338 (M+HT)

Preparation 155
The following compound was obtained according to e

10 Similar manner to thact of Preparation 31, 38, 39 or 89,

4-(1—Tritylpyrazol—4—yl)toluene

15

NMR (DMSO—d6, d) 2.27 (3H, s}, 7.1=7 5 (1%H, m),
7.73 (14, =), 8.04 (1H, s)
Preparation 15¢
The following compounds were obtained according toc a
Similar manner to that of Preparation 23.
20 (1) 4-(1—Tritylpyrazol—4—yl)benzyl bromide
NMR (DMSO—dé, d) : 4.70 and 4.77 (=otal 2H, s),
7.0-7.8 (21H, m)
(2) 3-Benzovlbenzvl bromide
5 IR (Film) : 3053, 3028, 1686, 1599 cm-l
NMR (CDC1ls, &) : 4.53 (2H, s), 7.33-7.9 (9H, =)
APCI-MASS (m/z) : 277, 275 (Msu*)

Preparation 157
C The following compounds were obtained according to a

Similar manner to that of Preparation 63.

(1) N—Cycloheptyl—4—(1—tritylpyrazol—4—yl)benzylamine
IR (Film) : 3037, 3028, 2918, 28352, 1s 16053,

35 1566 cm™+
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NMR (DMSO-dg, &) : 1.3-2.C (12K, m), 2.55-2.75 (1X,
m), 3.68 and 3.75 (total 2H, s}, 7.05-7.25 (5H,
m), 7.3-8.1 (16H, m)
APCI-MASS {(m/z) : 512 (M+HT)
5

10

15

20

30

(2) N-Cycloheptyl-4- (2-cyanophenyl)benzylamine

IR (Film) : 3060, 3030, 2910, 2855, 2223, 1597,
1480 cm™?
NMR (CDCly, &) : 1.4-2.0 (12H, m), 2.65-2.85 (1H, m),
3.85 (2H, s), 7.4~7.8 (8H, m)
APCI-MASS (m/z) : 305 (M+HY)

(3) N-Cycloheptyl-4-[2-(l-trityl-1H-tetrazol-5-
v1l)phenyl]benzylamine

IR (KBr) : 3058, 3026, 2924, 2854, 1603, 1493,
1446 cm™ 1 '
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.6-2.75 (1H,

m), 3.68 (2H, s), 6.8-6.95 (5H, m), 7.01 (2H, 4,
J=7.9Hz), 7.20 (2H, d, J=7.9Hz), 7.3-7.8 {144, m)
FAB-MASS {(m/z) : 590 (M+H™)

{4) N-Cycloheptyl-3-benzoylbenzylamine

IR (Film) : 3059, 2927, 2855, 1653, 1599, 1580 cm~ 1
NMR (CDCly, &) : 1.3-2.0 (12H, m), 2.6-2.8 (1%, m),
3.85 (2H, s), 7.3-7.8 (9H, m)
APCI-MASS (m/z) : 308 (M+HT)
Pr i 58

The following compounds were obtained according to a

similar manner to that of Preparation 50 or 51.

{1} 3-(1-Methylpyrazcl-3-yl)benzaldehyde
IR (Neat) : 2941, 2829, 2730, 1693, 160¢, 1583, 1439,
1242 cm™t

NMR (CDCiy, d) : 3.98 (3H, s), ©.82 (iH, d, J=2.2Hz),
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7.42 (1H, d, J=2.2Hz), 7.51-7.62 (1H, m), 7.77-
7-86 (1H, m), §.05-8.13 (1H, m), 8.25-8.32 (1,
m), 10.07 (1H, s)
APCI-MASS (m/z) : 187 (M+H™)
5
(2) 3—(l-Methylpyrazol—S—yl)benzaldehyde
mp 72~74°C
IR (KBr) : 3041, 2831, 2733, 1697, 1579, 1462, 1377 cm~?
NMR (CDClj, &) : 3.94 (3H, s), ¢.39 (1H, d, J=1.4Hz),
10 7-56 (1H, d, J=1.4Hz), 7.58-7.74 (2H, m), 7.89-
7.97 (2H, m), 10.09 (1H, s)
APCI-MASS (m/z) : 187 (M+H™)

(3) 4—(Pyrazol—l—yl)benzaldehyde

15 mp : 53-55°C
IR (KBr) : 3109, 2833, 2744, 1693, 1608, 1394, 1213,
760 cm~1
NMR (CDClz, &) : 5.43 (2H, s), §.34 (1H, 4ad, J=2.1,
2.1Hz), 7.25-7.35 (2H, m), 7.45 (1H, d, J=2.1Hz),
20 7.59 (1H, d, J=2.1Hz), 7.80-7.90 (2H, m), 9.99
(1H, s)
APCI-MASS (m/z) : 187 (M+H™')

(4) 4—(Imidazol—l—ylmethyl)benzaldehyde

25 IR (Neat) : 2600-3600 (br), 1695, 150, 1232, 1076,
818, 737 cm~!
NMR (CDClz, &) : 5.22 (2H, s), 6.85-7.95 (7m, n)

10.01 (1H, s)
APCI-MASS (m/z) : 187 (M+H')
30

Preparation 159
The following compound was obtained according to a

similar manner to that of Preparation 47.

35 3-(Imidazol—4—yl)benzaldehyde
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mp : 135-138°C .
IR (KBr) : 2080-3390 (br), 1691, 1606, 1479, 1327,
1186, 1066, 978, 781 cm™ 1!
NMR (DMSO-dg, ) : 7.59 (1lH, dd, J=7.e6, 7.6Hz), T7.67-
5 7.80 (3H, m), 8.05-8.15 (1H, m), 8.31 (1lH, s),
10.04 (1H, s), 12.30 (1lH, br)
APCI-MASS (m/z) : 173 (M+H")
Preparation 160
10 The following compounds were obtained according to a

15

20

25

30

35

similar manner to that of Preparation 44, 45, 84, 110, 124
or 126.

(1) 4-(5-Methyl-1, 3, 4-oxadiazol-2-yl)benzaldehyde

IR (KBr) : 2829, 1701, 1610, 1590, 1550, 1421 cm™ 1
NMR (CDCls, &) : 2.66 (3H, s), 7.96-8.07 (2H, m),

8.15-8.26 (2H, m), 10.10 (1H, s)
APCI-MASS (m/z) : 189 (M+H")

(2) 4- (4-Benzyl-5-methyl-4H-1,2,4-triazol-3-
yvl)benzaldehyde

IR (KBr) : 3450 (br), 1689, 1608, 1572, 1531,
1207 cm~ 1
NMR (CDCl3, Sy 2.44 (3H, s), 5.22 (2H, s), ©6.893-

7.07 (2H, m), 7.30-7.47 (3H, m), 7.70-7.80 (2H,
m), 7.90-8.00 (2H, m), 10.05 (1H, s)
APCI-MASS (m/z) : 278 (M+H")

Preparation 161
The following compound was obtained according to a

similar manner tc that of Preparation 97.

4-Benzyl-2- (4-hydroxymethyl)phenyl-5-methyl-4H-1,2,4-
triazole
mp : 118-121°C
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IR (KBr) : 2600-3650 (br), 1535, 1487, 1425, 1363,
1039, 854, 739 cm~1
NMR (CDClz, &) : 2.36 (3H, s), 3.10-3.25 (1H, m),
4.65-4.77 (2H, m), 5.14 (2H, s), 6.90-7.03 (2m,
5 m), 7.25-7.50 (7H, m)
APCI-MASS (m/z) : 280 (M+H")

Preparation 162
The following compound was obtained according to a

10 similar manner to that of Prevaration 31.

N—Methyl—N—methoxy—4-[4-(methylsulfonylamino)phenyl]—

benzamide
IR (KBr) - 3210, 2935, 1630, 1608, 1525 cm™ !
15 NMR (DMSO—dG, &) 3.04 (3H, s), 3.o28 (3H, s), 3.58

(3H, s), 7.32 (2H, d, J=8.6Hz), 7.6-7.8 (6H, m),
9.91 (1H, s)

Preparatjon 163
20 The following compounds were obtained according to a

similar manner to that of Prepararion 36.

(1) 4—(4—Methylsulfonylaminophenyl)benzaldehyde

IR (KBr) : 3290, 2995, 2840, 2745, 1695, 1600, 1525,
25 1500 cm~1
NMR (DMSO-dg, &) : 3.06 (3H, s), 7.33 (2H, 4,

J=8.5Hz), 7.78 (2H, d, J=8.5Hz), 7.89 (2H, d,
J=8.2Hz), 7.98 (2H, d, J=8.2Hz), 9.9g (1%, br s),
10.04 (1H, s)

30 APCI-MASS (m/z) : 276 (M+H')

(2) 4—(N—Benzoylsulfamoyl)benzaldehyde
IR (KBr) : 3381, 3057, 2883, 1697, 1599, 1560 cm~1

NMR (DMSO—d6, d) : 7.3-7.5 (3H, mj, 7.9-8.0 (2H, m),
35 7.44 (2H, d, J=8.3Hz), 8.00 (2H, d, J=8.3Hz),
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10.03 (1H, s)
APCI-MASS (m/z) : 290 (M+H")
Preparation 164
5 The following compounds were obtained according to a

10

15

20

25

30

35

similar manner to that of Preparation 33 or 34.

(1) 4- (N-Methvl-N-methoxysulfamoyl)benzamide

IR (KBr) : 3292, 3201, 3111, 2979, 2943, 1605, 1562,
1504 cm™ !

NMR (DMSO-dg, &) : 3.28 (3H, s), 3.54 (3H, s), 7.49
(2H, br s), 7.74 (2H, d, J=8.4Hz), 7.88 (2H, d,
J=8.4Hz)

APCI-MASS (m/z) : 245 (M+H")

(2) N-Methyl-N-methoxy-6-hydroxy-2,5,7, 8-
tetramethylchroman-2-carboxamide
IR (KBr) : 3479, 2983, 2935, 2870, 1655 cm 1
NMR (DMSO-dg, &) : 1.49 (3H, s), 1.97 (3H, s), 2.05
(6H, s), 1.6-1.75 (1H, m), 2.4-2.6 (3H, m), 3.34
(3H, s), 3.57 (3H, s), 7.48 (1H, s)
APCI-MASS (m/z) : 294 (M+H")

Preparation 165
The following compound was obtained according to a

similar manner to that of Preparation 105.

4- (N-Phenylsulfonylcarbamoyl)benzaldehyde

IR (KBr) : 3185, 3155, 3105, 2935, 2850, 1740, 1695,
1645, 1605, 1565, 1550 cm 1
NMR (DMSO-dg, &) : 6.95 (2H, d, J=7.5Hzj, 7.35-7.45

(2H, m), 7.75-7.9 (34, m), 8.20 (2H, d, J=7.5Hz),
10.02 (1H, s)
APCI-MASS (m/z) : 290 (M+H™)
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Preparation 166
The following compound was obtained according to a

Similar manner to that of Preparation 66.

N—Cycloheptyl—3—benzylbenzylaminé

IR (Film) : 3059, 3026, 2926, 2852, 1601, 1495 cp-1
NMR (CDCl3, &) : 1.3-2.0 (12H, m), 2.6-2.8 (1H, m),
3-74 (2H, s), 3.97 (2H, s), 7.0-7.¢ (SH, m)

APCI-MASS (m/z) : 294 (M+H™)

Preparation 167
The following compound was obtained daccording to a

Similar manner to that of Preparation 36.

2—Formyl—6—hydroxy—2,5,7,8—tetramethylchromane

IR (KBr) : 3541, 2981, 2933, 2872, 2833, 2727,
1732 em~1
NMR (DMSO-dg, &) : 1.66 (3, s}, 1.7-1.9 (1H, m),

2.2-2.65 (3H, m), 1.97 (3H, s), 2.07 (3H, s,
2.08 (3H, s), 7.55 (1m, s), 9.53 (1H, s)
APCI-MASS (m/z) : 244 (M+HY)

Preparation 168
To a solution of 2—chloro—6—methyl—4—methylthio—3—
in methanol (150 ml) was added 28%

nitropyridine (13.25 g)
sodium methoxide in methanol (23.4 ml), and the mixXxture was

refluxed for 7 hours under nitrogen. The mixture was
cooled and the Precipitates were collected by filtration,
washed with methanol and diisopropyl ether and dried under
phosphorus pentoxide to give 2-methoxy—6—methyl—4—

methylthio—B—nitropyridine (10.29 g) as a vellow powder.

IR (KBr) : 3024, 2997, 2951, 2924, 2856, 1587, 1541,
1495, 1452 cm~1
NMR (DMSO-dg, &) : 2.46 (3H, s), 2.57 (3H, s,

3.94 (3H, s), 7.07 (1H, s)
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APCI-MASS (m/z) : 215 (M+HY)
Preparation 169
To a solution of 2,4-dichloro-6-methyl-3-nitropyridine
5 (41.40 g) in methanol (400 ml) was added dropwise a 287

solution of sodium methoxide in methanol (38.6 ml), and the
mixture was stirred at 60°C for an hour under nitrogen.
The mixture was evaporated in vacuo and the residue was
extracted with ethyl acetate. The organic layer was washed
10 with brine, dried over magnesium sulfate and evaporated in
vacuc. The residue was purified by column chromatography
on silica gel to give 2-chloro-4-methoxy-6-methyl-3-
nitropyridine (30.43 g) as a pale yellow crystal.

IR (KBr) : 3088, 2987, 2953, 2883, 1601, 1552, 1524,
15 1471 cm~ 1
NMR (DMSO-dg, &) : 2.51 (3H, s), 4.01 (3H, s),

7.42 (1H, s)

Preparation 170

20 To a solution of 2-chloro-4-methoxy-6é-methyl-3-
nitropyridine (30.42 g) in methanol (300 ml) was added
dropwise a solution of sodium methanethiolate (12.63 g) in
methanol (200 ml) at room temperature and the mixture was
stirred at 50°C for 4 hours under nitrogen. The mixture

25 was evaporated in vacuo and the residue was extracted with
ethyl acetate. The organic layer was washed with brine,
dried over magnesium sulfate and evaporated in vacuo. The
residue was purified by column chromatography on silica gel
to give 4-methoxy-2-methylthio-é-methyl-3-nitropyridine

30 (30.23 g) as a yellow powder.

IR (KBr) : 3066, 2997, 2956, 2933, 2858, 1585, 1549,
1514, 1466 cm™*
NMR (DMSO-dg, &) : 2.51 (3H, s), 2.53 (3H, s),
3.95 (3H, s), 7.11 (1H, s)

35 APCI-MASS (m/z) : 215 (M+H")
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Prevaration 171 :
To a suspension of 4—methoxy—2-methylthio—é-methyl—3—

nitropyridine (30.15 g) in ethancl (300 ml) was added conc.
hydrochloric acid (58.6 ml), and the mixture was refluxed
for 10 hours. The mixture was cooled to 5°C and the
Precipitates were collected by filtration, washed with
ethanol and diisopropyl ether, and dried in vacuoc under
phosphorus pentoxide to give 4-hydroxy—2-methylthio-6—
methyl—B-nitropyridine (19.79 g) as a vellow powder.

IR (KBr) : 2989, 2920, 2783, 1551, 1513 cm~ 1

NMR (DMSO—d6, S) 2.3% (3H, s), 2.50 (3H, s),

6.62 (lH, s)

Preparation 172
To a suspension of 4-hydroxy—2—methylthio—6—methyl—3—

nitropyridine (30.65 g) in phosphorus oxXychloride (140.§ g)
was stirred at 100°C for 10 hours. The mixture was poured
into a mixture of ethyl acetate and water, and neutralized
by addition of 5N sodium hydroxide adqueous solution. The
insoluble materials were filtered off, and the filtrate was

Separated. The organic layer was washed With brine, dried
OvVer magnesium sulfate and evaporated in vacuo. The
residue was purified by column chromatography on silica gel
to give 4—chloro—2—methylthio—6—methyl—3—nitropyridine
(11.87 g) as a yellow powder.

IR (KBr) : 3103, 3053, 2933, 1560, 1518 cm™d

NMR (DMSO—d6, &) : 2.55 (3H, s), 2.59 (3H, s),

7.55 (1lH, s)

APCI-MASS (m/z) : 221, 219 (M+E™)

Preparation 173
To a solution of 2,4—dichloro-6-methyl—3—nitropyridine

(4.14 g) in l,4-dioxane (50 ml) and methanol (50 ml) was
added Raney Nickel (NDT-90, purchased from Kawaken Fine

Chemicals) (ca. 2 g), and the mixture was hydrogenated for
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4 hours under atmospheric pressure. Raney Nickel was
filtered off and washed with methanol, and the filtrate was
evaporated in vacuo. The residue wés purified by column
chromatography on silica gel tc give 3-amino-2,4-dichloro-

6-methyvlpyridine (3.53 g) as a yellow oil.

IR (Film) : 3479, 3385, 3221, 3188, 2924, 1616, 1576,
1543, 1471 cm™? |
NMR (DMSO-dg, &) : 2.28 (3H, s), 5.52 (24, br s),
7.23 (1H, s)
APCI-MASS (m/z) : 181, 179, 177 (M+HT)
Prep jon 174

To a solution of 3-amino-2,4-dichloro-6-methylpyridine
(3.51 g) in dichloromethane (50 ml) was added N,N-
dimethylaniline (2.88 g) at 5°C, followed by dropwise
addition of phenyl chloroformate (3.41 g), and the mixture
was stirred at room temperature for 3.5 hours. The mixture
was washed with dilute hydrochloric acid and brine, dried
over magnesium sulfate and evaporated in vacuc. The
residue was crystallized from diisopropyl ether and the
crystal was collected by filtration, washed with
diisopropyl ether and dried in vacuo to give Z,4-dichlioro-
6-methyl-3-phenoxycarbonylaminopyridine (1.96 g).

IR (KBr) : 3282, 3244, 3184, 3013, 1718, 1637, 1608,

1524, 1491 cm™*

NMR (DMSO-dg, &) : 2.27 (3H, s), 7.1-7.5 (5H, m),
7.65 (1H, s), 10.10 (1H, br s)
APCI-MASS (m/z) : 301, 299, 297 (M+H")

Preparation 175

A mixture of 3-(pvrazol-3-vl)benzaldehyde (1.0 g) and
2-methoxybenzylamine (0.91 ml) was heated for 4 hours at
120°C. After cooling to rocm temperature, the mixture was
dissolved in ethanol (20 ml). To the solution was added

sodium borohydride (220 mg) and stirred for two hours at
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ambient temperature. The reaction mixture was poured into
water and extracted with dichloromethane, washed with water
and brine, dried over magnesium sulfate. The solvent was
removed in vacuo and the residue was chromatographed on

5 silica gel (50 g, eluting with dichloromethane - methanol
(10:1)) to give N—(2—methoxyben2yl)-3—(pyrazol—3—
vl)benzylamine (1.06 g) .

IR (Film) : 2400-3600 (br), 1603, 1493, 1462,
1244 cm~1
10 NMR (CDCly, &) : 3.81 (3H, s), 3.g4 (2K, s), 3.8s%

(2H, )., 6.59 (1H, d, J=2.2Hz), 6.80-6.98 (2,
m), 7.17-7.50 (4H, m), 7.53—7.67 (2H, m), 7.79

(1H, s)
APCI-MASS (m/z) : 294 (M+H')
15
Preparation 176
A mixture of 3—(pyrazol-3—yl)benzaldehvde (1.0 g} and
3-methoxybenzylamine (0.91 ml) was heated for 4 hours a+
120°C. After cooling to room temperature, the mixture weas
20 dissolved in ethanol (20 ml). To the solution was addecd
scdium borohydride (220 mg), and stirred for two hours a=
ambient temperature. The reaction mixture was pou into
water and extracted with dichloromethane, washed with water
and brine, dried over magnesium sulfate. The solvent was
25 removed in vacuo and the residue was ch*omatocrapped cn
ilica gel (50 g, eluting with dichloromethane - methancl
(15:1)) to give N—(3—methoxybenzyl)—3—(pyrazol—B—
vyllbenzylamine (1.24 g) .
IR (Neat) : 2370-3680 (br), 1603, 1487, 1435, 1263,
30 1157, 1045 cm~1
NMR (CDC13, &) : 3.80 (3H, s), 3.81 (2%, ), 3.83

S
(2H, s), 6.81 (1H, d, J=2.2H=z), 6.73~6.85 (131,
m), €.86-6.97 (2H, m), 7.19-7.43 (3%, m), 7.55-
7.68 (2H, m), 7.76 (lH, s)
35 APCI-MASS (m/z) : 294 (M+H%)
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Preparation 177

A mixture of 4- (4-fluorcphencxry)benzaldehyde (1.3 g)

an¢ 3-phenvipropylamine (1.19 ml) was heated for 4 hours at
120°C. After cooling to room temperature, the mixture was
dissolved in ethancl (30 ml). To the soclution was added

socdium borohvdride (262 mg) and stirred for two hours at
ambient temperature. The reaction mixture was poured into
water and extracted with dichloromethanre, washed with water
and brine, dried over magnesium sulfate. Tne sclivent was
removed in vacuo and the residue was chromatographed on
silica gel (50 g, eluting with dichlorcmethane - methznol
{15:1)) to give N- (3-phenylpropyl)-4- (4-fluorophenoxy) -

benzylamine {1.92 qg).

TR (Neat) : 3028, 2929, 2856, 2818, 1606, 1497, 1454,
1250, 1211 cm™ 2t
NMR (CDCly, &) : 1.85 (2H, an, J=7.4dHz), 2.55-2.75
(44, m), 3.75 (24, s), 6.83-7.10 (6H, m), 7.10-
7.36 (7H, m)
APCT-MASS (m/z) : 336 (M+H")

Preparation 178

A mixture of 3- (pyrazol-3-yl)benzaldehyde (1.0 ¢ and
phenethvlamine (0.875 ml) was heated for 4 hours at 120°C.
After cooling to room temperature, the mixture was

dissolved in ethancl (20 ml). To the solution was added

+—
[

44

sodium borohydride (22C mg; and stirred fcr two hours
ambient femperature. The reaction mixture was poured into
water and extracted with dicnhlorometnane, washed with water
and brine, dried over magnesium sulfate. The solvent was
removed in vacuc and the residue was chromatographed on
silica gel (50 g, eluting with dichloromethane - methanol
(15:1 to 10:1)) to give N- (2-phenylethyl}-3- (pyrazol-2-
yl)benzylamine (1i.27 g).

TR (Neat) : 2300-3700 (br),

1097 cm~?

b3
(02}
o
[0}
}—
>
Xe]
(§2]

1452, 1354,
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NMR (CDClsz, &) : 2.76-3.00 (4H, m), 3.86 (2H, s),
6.59 (1H, d, J=2.2Hz), 7.10-7.43 (7%, m), 7.53-
7.68 (2H, m), 7.86 (1H, s)
APCI-MASS (m/z) : 278 (M+H")
5
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Preparation 179
A mixture of 4—(4-fluorophenoxy)benzaldehyde (1.5 g)

and {S)-l-phenylethylamine (1.08 ml) was heated for 4 hours
at 120°C. After cooling to room temperature, the mixture
was dissclved in ethanol (30 ml). To the solution was
added sodium borohydride (262 mg) and stirred for Two hours
at ambient temperature. The reaction mixture was poured
into water and exXtracted with dichloromethane, washed with
water and brine, dried over magnesium sulfate. The solvent
was removed in vacuo and the residue was chromatographed on
silica gel (5C 9, eluting with n-hexane - ethvl acetate
(4:1 to 2:1) to give N—[(S)—l—phenylethyl]—4—(4-
fluorophenoxy)benzylamine (2.23 qg).

IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250,

1213 cm™1

NMR (CDClB, o) 1.38 (2H, 4, J=6.6Hz), 3.5¢ (lH, 4,

J=13.1Hz), 3.63 (18, d, J=13.1Hz}, 3.82 (l1H, g,

J=6.6Hz), 6.83-7.12 (6H, m), 7.15-7.43 (7H, m)
APCI-MASS (m/z) : 322 (M+H™Y)

[@]£® : -31.2° (c=1.05, CHC14)

Prevaration 180
A mixture of 4—(4—fluorophenoxy)benzaldehyde (1.5 qg)

and (R)—l—phenylethylamine (1.08 ml) was heated for 4 hours
at 120°C. After cooling to room temperature, the mixture

was dissolved in ethanol (30 ml). To the solution was
added sodium borohydride (262 mg) and stirred for TWO hours
at ambient temperature. The reaction mixture was poured
into water and exXtracted with dichloromethane, washed with

water and brine, dried over magnesium sulfate. The solvent
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was removed in vacuo and the residue was cnromatographed on
silica gel (50 g, eluting with n-hexane - ethyl acetate
(4:1 to 2:1) to give N-[(R)-1l-phenvlethyl]-4-(4-

fluorophenoxy)benzylamine (2.12 g).

5 IR (Neat) : 3028, 2966, 2831, 1606, 14%8, 1452, 1250,
1213 cm_l
NMR (CDCls, &) : 1.37

(3n, d, J=6.8Hz), 3.56 (1lH,d,
J=13.1Hz), 3.63 (14, 4, J=12.1Hz}, 3.81 (lH, aq,
J=6.06Hz)}, 6.83-7.12 (6H, m), 7.15-7.42 (7H, m)

10 APCI-MASS (m/z) : 322 (M+H')
[@]30 : +31.7° (C=1.02, CHClg3)
r o+ 81

The fcllowing compounds were obtained according to a

15 similar manner to that of Preparation 71, 78 or 173.
(1) 3-Amino-2-methoxy-6-methyl-6-methylthiopyridine
IR (Film) : 3444, 3352, 2984, 2947, 2922, 2860, 1585,
1559, 1462 cm™1
20 NMR (DMSO-dg, d) 2.26 (3H, s), 2.43 (3H, s), 3.24
(3H, s), 4.32 (2H, br s}, 6.64 (1H, s)
APCI-MASS (m/z) : 185 (M+HY)

(2) 3-Amino-4-chloro-2-methylthioc-6é-methylpyridine
25 TR (KBr) : 3417, 3300, 3207, 2322, 1618, 1558 cm -
NMR (DMSO-dg, &) : 2.31 (3H, s), 51 (2H, s), 4.9%6

APCI-MASS (m/z) : 191, 189 (M+H™)

30 Pr ' 82
The following compounds were cbtained according to a

similar manner to that of Preparation 74 or 789.

(1) 2-Methoxy-6é-methyl-4-methylthio-3-

35 phenoxvcarbonylaminopyridine
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IR (KBr) 3217, 1740, 1700,

1649, 1541, 15i8 cp—2

NMR (DMSO-dg, &) 2.39 (3E, s), 2.4% (éH, s), 3.86
(3H, s), 6.81 (1H, $), 7.0-7.5 (5H, nm), 8.76 and
9.17 (total 1H, br s)

APCI-MASS (m/z) 305 (M+y*)

[iN]

4—Chloro-Z—methylthio—6—methyl—3—

phenoxycarbonyliminopyridine
IR (KBr) 3207, 3026, 3001, 292¢, 1724, 1597, 1554,
1524, 1489 cm~!

NMR (DMSO-d¢, &)

sy, 7.0-
7.5 (6H, m), 9.37 and 9.77 (total 1H, br s)
APCI-MASS (m/z) : 311, 309 (M+H*)

2.48 (3H, s), 2.51 (3K,

Preparation 183

The following compound was obtained according to &
similar manner to that of Example 7, 8

4 91 lO, 13, 14, 15,
i6 or 17.

1—[4-(4—Fluorophenoxy)benzyl]—3—{2,4—bis(methylthio)—
6—methylpyridin—3—yl]urea

IR (KBr) : 3303,

3107, 2924, 1633
NMR (DMSO-d¢, &)

5
2.39 (6H, s), 2.44 (3H,
(2H, d, J=5.8Hz), ©.53-6.7 (1H, br)
S), ©.9-7.4 (84, m), 7.54 (1H

APCI-MASS (m/z) 444 (M+ut)
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Example 1

To a solution of N-(4-biphenylylmethyl)- '
cvcloheptylamine (559 mg) in dichloromethane (10 ml) was
added 2,4, 6-trimethylphenylisocyanate (322 mg), and the

5 mixture was stirred at room temperature for 1.3 hours under
nitrogen. The mixture was evaporated in vacuo and the
crvstalline compound was collected by filtration using
hexane:ethyl acetate (5:1) to give 1-(4-biphenylylmethyl)-
l-cycloheptyl-3-(2,4, 6-trimethylphenyl)urea (710 mgj.

10 IR (KBr) : 3320, 2920, 2855, 1625, 15C5 cm™ 2
NMR (DMSO-dg, &) : 1.5-1.8 (12H, m), 2.00 (6H, s),
2.20 (3H, s), 4.4-4.55 (1H, m), 4.55 (2H, s),
5.48 (14, s), 6.79 (2H, s), 7.3-7.65 (%H, m)

APCI-MASS (m/z) : 441 (M+H')
15
Example 2 ‘

To a solution of N-(4-biphenvylylmethyl) -
cvclcheptylamine (559 mg) in dichloromethane (10 ml) was
added 2,6-diisopropylphenylisocyanate (406 mg), and the

20 mixture was stirred at room temperature for 1.1 hours. The
mixture was evaporated in vacuo and the residue was
purified by column chromatography on silica gel to give
i-(4-biphenylylmethyl)-1-cycloheptyl-3-{2, 6~
diisopropylphenyl)urea (885 mg) as a crystal.

25 IR (KBr) 3415%, 3340, 3060, 303C, 2960, 2330,

2865, 1625, 1500 cm™?!
NMR (CDC1ls, o) 0.9-1.3 (10H, m), 1.5-1.8 (12E,
m), 1.95-2.1 (2H, m), 2.8-3.C (ZH, m), 4.4-4.9
(1E, m), 4.56 (24, s!, 5.47 (1H, s), 7.0-7.85

30 (124, m)

APCI-MASS (m/z) : 483 (M+H)

Exam 2

(81}

To a solution of 2-amino-4, ¢-dimethoxypyrimidine (4
1

6
35 mg) and triphosgene (297 mg) in 1,2-dichlcroethane (20 ml)
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was added triethylamine (304 mg) and the mixtyure was

refluxed for 1.8 hours. The mixture Was cooled to room

temperature and a solution cf N
(559 mg) in l,2—dichloroethane (10 ml) was

—(4—biphenylylmethyl)-

cycloheptylamine

added thereto.
the mixture was poured into water and the
th brine, dried over

The residue was

After being stirred at- room temperature for

3.1 hours,
Séparated organic layer was washed wi
Magnesium sulfate and evaporated in vacuo.
purified by column chromatography on silica gel to give 1-

(4—biphenylylmethyl)—l—cycloheptyl—3—(4,6—
dimethoxypyrimidin—2—yl)urea (205 mg).
IR (KBr) 3390, 3225, 2925, 2855, 1685, 1600,
' 1525 em~1
NMR (CDClsy, &) 1.4-2.1 (124, m), 3.86 (6H, s),

4.25-4 .45 (1H, m), 4.s58 (2H, s), 6.88 (lH, s,

7.3-7.6 (9H, m)
APCI-MASS (m/z) : 4¢3 (M+Hut)

To a solution of 2,4,6—trifluoroaniline (441 mg) ang
(297 mg) in dichloromethane (1C ml) was added
(304 mg) at s°C and the mixture was refluxed

The mixture was cooled to rcom

Criphosgene
Criethylamine

for 2 hours under nitrogen.

temperature and a solution of N—(4—biphenylylmethyl)—

Cvcloheptylamine (559 mg) in dichloromethane (3 ml) was

added. The mixture was stirred at room
The residue wWas purified by

temperature for 1.2

hours and €vaporated in vacuo.
cclumn chromatography on silica gel
biphenylylmethyl)—l—cycloheptyl—B—(2,4,6—

trimethylphenyl)urea {752 mgqg) .
IK (KBr) 3285, 28930, 2860, 1635, 1520 crn~d

to give 1i-(4-

4.3-4,45 (1H,

NMR (CDCl3, &) : 1.45-2 1= (124, m),
m), 4.5% (2H, s), 5.58 (1H, s), s.
7.3-7.65 (94, m)

APCI-MASS (m/z) : 453 (M+H™)

55-€.7 (24, m,
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Example 5

The following compounds were obtained accbrding to

similar manners to those of Examples 1, 2, 3 and 4.

(1)

1-Cycloheptyl-1- (4-phenoxyphenylmethyl)-3-(2, 6~

diisopropylphenyl)urea

TR (KBr) : 3415, 3360, 2960, 2925, 2865, 1645,
1590 cm~ 1
NMR (CDCl3, ) 0.9-1.35 (12H, m), 1.4-2.1 (12H,

m), 2.8-3.C (2H, m), 4.35-4.5 (1H, m), 4.50 (2H,

s), 5.46 (1H, s), 6.95-7.45 (12H, m)
APCI-MASS (m/z) : 499 (M+HY)

1- (3-Biphenylyvlmethyl)-1-cycloheptyl-3-(2,4, 6-
trimethylphenyl)urea

IR (KBr) : 3325, 2925, 2855, 1625, 1505 cm™ !
NMR (CDCls, &) : 1.4-2.1 (12H, m}, 1.97 (6H, s),

2.20 (3H, s), 4.2-4.4 (1lH, m), 4.57 (2H, s}, 5.

(14, s), 6.78 (2H, s}, 7.3-7.7 (SH, m)
APCI-MASS (m/z) : 441 (M+HT)
1-(2-Biphenylvlmethyl)-l1-cycloheptyl-3-(Z,4, 6-
trimethylphenyl)urea
IR (KBr) : 3285, 2970, 2930, 2860, 1635, 1520 cm™ 1
NMR (CDCl5, o) ¢ 1.4-2.0 (12H, m), 1.96 (6H, s),

2.21 (3H, s), 4.25-4.4 (1lH, m), 4.37 (2H, s),

5.30 (1H, s), 6.80 (2H, s), 7.2-7.7 (9H, m)

APCI-MASS (m/z) : 441 (M+HT)

1-Cvcloheptyl-1- (4-phenoxyphenvlmethyl)-2-(2,4, 6-

trimethylphenyl)urea

IR (KBr) : 3295, 2920, 2855, 1620, 1590, 1510,
1490 cm™ 1
NMR (CDCly, &) : 1.4-1.8 (12H, m), 2.00 (6H, s),

2.22 (34, s), 4.35-4.5 (1H, m), 4.48 (2H, s},

49



WO 96/10559

10

15

20

25

30

35

(5)

(8)

PCT/JP95/01982

- 149 -

5.47 (1H, s), 6.81 (2H, S), 7.0-7.4 (9H, m)
APCI-MASS (m/z) : 457 (M+H") ’

l—Cycloheptyl—l—(3-phenoxyphenylmethyl)—3—(2,4,6—
trimethylphenyl)urea

IR (KBr) : 3310, 2925, 2855, 1625, 1€C5, 1585,
1510 ecm~!
NMR (CDCl3, &) : 1.4-1.8 (12H, m), 2.00 (6H, s),

2.21 (3H, s), 4.25-4.45 (1H, m), 4.47 (2H, s),
5.44 (1H, s), 6.80 (2H, s}, 6.85-7.4 (SH, m)
APCI-MASS (m/z) : 457 (M+HT)

l—Cycloheptyl—l—[4—(pYridin—2-yl)benzyl]—3—(2,4,6—
trimethylphenyl)urea

IR (KBr) : 3410, 3320, 2920, 2855, 1625, 1585,
1560, 1505 em—1
NMR (CDCly, &) : 1.4-1.8 (12H, m), 2.03 (6H, s),

2-20 (3H, s), 4.3-4.5 (1H, m), 4.5g (2H, s), 5.49
(1H, s), 6.80 (2H, s), 7.2-7.3 (15, m), 7.51 (2H,
d, J=8.3Hz), 7.7-7.85 (24, m), 8.02 (2H, d,
J=8.3Hz), 8.7-8.75 (1H, m)

APCI-MASS (m/z) : 442 (M+H")

l—Cycloheptyl-l—[4-(pYridin—B—yl)benzyl]—B—(2,4,6—

trimethylphenyl)urea

IR (KBr) : 3315, 2920, 2855, 1645, 159 cm™ 1

NMR (CDClz, &) : 1.4-1.9 (12H, m), 2.02 (6%, s),
2-21 (3H, s), 4.35-4.5 (1H,m), 4.58 (2H, s;, 5.48
(1H, s), 6.80 (2H, s), 7.39 (1, dd, J=7.9,
4.9Hz), 7.3-7.7 (4H, m), 7.86 (1H, dt, J=8.2,
1.8Hz), 8.60 (1H, d, J=3.6Hz),
8.83 (1H, s)

APCI-MASS (m/z) : 442 (M<H*)

l—Cycloheptyl—l—[[2—(4—chlorophenyl)thiazol—4—
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vllmethyl]-3-(2,4,6-trimethylphenyl)urea

IR (KBr) : 3300, 2920, 2855, 1645, 1610,'1495 cm™t

NMR (CDCl1 5, d) 1.5-2.0 (12H, m), 2.13 (6H, s),
2.24 (3H, s), 4.2-4.4 (lH, m), 4.61 (2H, s), 6.85
(2H, s}, 7.18 (lH, s}, 7.24 (1lH, s),
7.35-7.45 (2H, m), 7.8-7.9 (2H, m)

APCI-MASS (m/z) : 483 (M+HT)

1-Cycloheptyl-1-[(2-phenylimidazol-5-yl)methyl] -3~

(2,4,6-trimethylphenyl)urea

IR (KBr) : 3100, 2925, 2855, 1620, 1570 cm™!

NMR (DMSO—d6, o) : 1.35-1.8 (12K, m), 2.06 (6H, s),
2.21 (3H, s), 4.05-4.2 (1H, m), 4.36 (2H, s),
6.83 (2H, s), 7.23 (14, s), 7.3-7.5 (34, m), 7.8&-
7.9 (2H, m), 8.68 (lH, s), 12.55 (1H, s)

APCI-MASS (m/z) : 431 (M+H")

1-Cycloheptyl-1-[4- (pyrrol-1l-yl)benzyl]-3-(2,4, 6-

trimethylphenyl)urea

IR (KBr) : 3310, 2920, 2855, 1625,-1525, 1510 cm™ -

NMR (CDClB, o) 1.4-2.05 (12H, m), 2.01 (6H, =,
2.21 (3H, s), 4.3-4.5 (1H, m), 4.53 (24, =}, 5.4¢
(1H, s), 6.3-6.4 (2H, m}), 6.80 (2H, s), 7.05-7.15
(2H, m), 7.35-7.5 (4H, m)

APCI-MASS (m/z) : 430 (M+H")

1-Cyclocheptyl-1-(3-(pyrrol-1-vl)benzyll-3-(2,4, 6~

“rimethylphenyl)urea

IR (KBr) : 3320, 2920, 2855, 1

NMR (CDClz, &) : 1.45-2.05 (12H, m}, 2.01 (6H, s),
2.21 (3H, s), 4.3-4.5 (1H, m), 4.56 (2H, s;, 5.47
(1H, s), 6.35-6.4 (2H, m), © 2
7.10 (2, m), 7.25-7.5 (4H, m)

APCI-MASS (m/z) : 430 (M+H')

[

625, 1610, 1505 cm™
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(12) l-Cycloheptyl—l—[[4-(pYrrol—l—yl)pyridin—Z—yl]methyl]—
3—(2,4,6—trimethylphenyl)urea

IR (KBr) : 3220, 2920, 1645, 1605, 1575, 1500 em~1
NMR (DMSO-dg, &) : 1.4-1.8 (12H, m), 2.13 (6H, s,
5 2.21 (3H, s), 4.1-4.2 (1H, m), 4.56 (2H, s),

6.35-6.4 (2H, m), 6.84 (2H, s), 6.5-6.55 (24, m),
6.55-6.65 (2H, m), 8.50 (1H, br S), 8.51 (1H, 4,

J=5.6Hz)
APCI-MASS (m/z) : 431 (M+u®*)
10
(13) l—Cycloheptyl—l—[(6-phenylpyridin—3—yl)methyl}—3—
(2,4,6—trimethylphenyl)urea
IR (KBr) : 3315, 2920, 2855, 1630, 1560, 1515 cp~1
NMR (CDCl3, S) 1.4-2.05 (12H, m), 2.09 (6H, s),
15 2.23 (3H, s), 4.1-4.3 (1H, m), 4.60 (2H, s), 5.53
(1H, s), 6.83 (2H, s), 7.35-7.55 (3H, m), 7.7-7.9
(2H, m), 7.95-8.05 (2E, m), 8.70 (LH, s)
APCI-MASS (m/z) : 442 (M+H*)
20 (14) l—Cycloheptyl—l—[3—(2—methylthiazol_4-yl)benzyl}—3—
(2,4,6—trimethylphenyl)urea
IR (KBr) : 3360, 2925, 2855, 1620, 1505 cm™
NMR (CDC13, &) ¢ 1.4-2.05 (12H, m), 1.98 (6H, s},
2.20 (3H, s), 2.78 (3H, s), 4.4-4.55 (l1H, m),
25 4.57 (28, s), 5.49 (1iH, s), 6.78 (2m, s), 7.22
(1H, s), 7.35-7.5 (24, m), 7.79 (1H, d, J=7_.1Hz;,
7.93 (1H, s)
APCI-MASS (m/z) : 462 (M+H*)
30 (15) l—Cycloheptyl-l—[3—(pyrazol—B—yl)benzyl]—B—(2,4,6—
trimethylphenyl)urea
IR (KBr) : 3405, 3210, 2825, 2855, 1640, 1610,
1500 em~1
NMR (CDC13, ) : 1.4-1.9 (12H, m), 2.08 (6H, s),

35 2.20 (3H, s), 4.1-4.25 (14, m), 4.54 (2H, s),
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©€.63 (1H, s), 6.82 (2H, s), 7.2-7.8 (6H, m),
12.86 (1lH, s) '
APCI-MASS (m/z) : 431 (M+H")
5 (16) 1-Benzyl-1-(4-phenoxvbenzyl)-3-(2,4,6-
trimethylphenyl)urea
IR (KBr) : 3310, 3030, 2%1&, 1630, 1590, 1505 cm~ 1
NMR (CDC13, &) 2.01 (6K, s), 2.22 (3H, s), 4.63
(2H, s), 5.64 (lH, s), ©.8Z (2H, s);, 7.0-7.4
10 (14H, m)

APCI-MASS (m/z) : 451 (M+H")

(17) 1l-Furfuryl-1-(4-phenoxybenzvl)-3-(2,4, 6-
trimethylphenyl)urea

15 IR (KBr) : 3280, 3030, 2975, 2915, 1625, 1595,
1530, 1505 cm™*
NMR (CDCly, &) : 2.10 (6H, s), 2.25 (3E, s), 4.55

(2H, s}, 4.61 (2H, s), 6.03 (1H, s), 6.25-6.3
(1H, m), ©.35-6.4 (l1H, m), 6.86 (2H, s), ©6.95-
20 7.45 {(10H, m)
APCI-MASS (m/z) : 441 (M+H™)
(18) 1-Cyvcloheptyl-1-[4-(4-chlorophenyl)benzyll-3-(2,4, 6~
trimethylphenyl)urea

25 IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625,
1505 cm™ 1
NMR (CDCls, &) : 1.5-2.05 (12H, m), 2.01 (6H, s),

2.21 (34, s), 4.3-4.5 (1H, m), 4.55 (2H, s), 5.46
(1H, s), 6.80 (2H, s), 7.4-7.65 (8H, m)
30 APCI-MASS (m/z) : 476 (M+HT)

(19) 1-Cycloheptyl-1-{4-(4-fluorophenyl)benzyl]~-3-(2,4,6-
trimethylphenyl)urea
IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625,

35 1490 cm™!
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NMR (CDClz &) : 1.5-2.15 (12H, m), 2.01 (ex, s),
2.21 (3H, s), 4.4-4.¢ (1H, m), 4.35 (2H, s), 5.47

(1H, s), 6.80 (24, s;, 7.05-7.2 (2H, m), 7.45-7.¢
(6H, m)
APCI-MASS (m/z) : 459 (M+u¥)

l—Cycloheptyl—l—[4—(4—bromophenyl)benzyl}-3—(2,4,6—
trimethylphenyl)urea

IR (KBr) : 3400, 3300, 2920, 2855, 1655, 1625,
1505 cm~1
NMR (CDCl3, &) : 1.5-2.05 (12m, m), 2.C1 (6H, s),

2.21 (3H, s), 4.35-4.55 (2E, s), 3.46 (1H, s),
©.80 (2H, s), 7.45-7.5 (8H, m)
APCI-MASS (m/z) : 521 (M+H')

l—Cycloheptyl—l—[4—(4—methylphenyl)benzyl]—3—(2,4,6—

trimethylphenyl)urea

IR (KBr) : 3400, 3310, 3020, 2920, 2855, 1660,
1625, 1500 cm—4
NMR (CDCl3, &) : 1.4-2.1 (121, m), 1.93 (6H, s),

2.20 (3H, s}, 2.40 (34, s), 4.35-4.55 (1H, nm),
4.54 (2H, s), 5.48 (1H, s), 6.79 (2H, s), 7.25
(2H, d, J=7.9Hz), 7.4-7.5 (45, m), 7.59 (24, 4,
J=8.3Hz)

APCI-MASS (m/z) : 455 (M+K*)

l—Cycloheptyl—l—[4—(4—dimethylaminophenyl)benzyl]—3—

(2,4,6—trimethylphenyl)urea

TR (KBr) : 3405, 3325, 2920, 2855, 2805, 1650,
1610, 1535, 1500 cm-1
NMR (CDClz, &) : 1.5-2.2 (12H, m), 1.o8 (64, s,

2.20 (3H, s), 3.00 (64, s), 4.4-4.¢ (12, m), 4.52
(2H, s), 5.50 (1H, s), 7.4-7.65 (8E, m)
APCI-MASS (m/z) : 484 (M+u*)
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(23) 1-Cycloheptyl-1-[4-(4-bromophenoxy}benzyl]-3-(2Z,4, 06~

trimethylphenyl)urea

IR (KBr) : 3410, 3325, 2%20, 2855, 1635, 1585,
1505 cm ™+
5 NMR (CDCl3, d) 1.5-2.1 (12H, m), 2.01 (6H, s),

2.22 (3H, s), 4.35-4.55 (1H, m), 4.49 (2H, s),
5.46 (1H, s), 6.81 (2H, s), ©.85-7.05 (4H, m),
7.3-7.5 (4H, m)

APCI-MASS (m/z) : 537 (M+H")
10
. (24) 1-Cycloheptyl-1-(4-benzoylbenzyl)-3-(2,4, 6-
trimethylphenyl)urea
IR (KBr) : 3325, 2920, 2855, 1655, 1605, 15C5 cm™ 1
NMR (CDC1 3, o) 1.4-2.05 (12H, m), 2.06 (6H, s),
15 2.22 (3H, s), 4.2-4.4 (1lH, m}, 4.0 (2H, s), 5.45
(18, s), 6.82 (2H, s), 7.5-7.7 (S5H, m), 7.75-7.9
(4H, m)
APCI-MASS (m/z) : 469 (M+H™)
20 (25) 1-Cycloheptyl-1-{4-benzylbenzyl)-3-(2,4,6-
trimethylphenyl)urea
Ix (KBr) : 3305, 3025, 2920, 2855, 1625, 1505 cm -
NMR (CDCl3, &) 1.5-2.05 (12H, m), 1.93 (6K, s),
2.21 (3H, s), 3.97 (2H, s), 4.35-4.55 (1H, m),
25 4.46 (2H, s), 5.42 (14, s), ©.78 (2H, s), 7.1-7.4
(9H, m)
APCI-MASS (m/z) : 455 (M+HT)
(26) 1-Cycloheptyl-1-{(4-phenylthiobenzyl)-3-(2,4,6-
30 trimethylphenyl)urea
TR (KBr) : 3315, 2920, 1630, 1610, 1505 cm™*
NMR (CDCl3, o) : 1.4-2.05 {(12H, m), 2.C0 (6K, s,

2.22 (3H, s), 4.3-4.5 (1H, m), 4.48 (ZH, s;, 5.4Z
(1, s), 6.81 (2H, s), 7.07 (l1H, t, J=8.6Hz),
35 7.25-7.45 (8H, m)
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APCI-MASS (m/z) 473 (M+H™Y)
(27) l—Cycloheptyl—l—[(6—phenylthiopyridin-3—yl)methyl]—3—
(2,4,6-trimethylphenyl)urea
5 IR (KBr) 3310, 2925, 2855, 1630, 1585, 1510 em~!
NMR (CDC1l5, &) 1.5-2.05 (124, m), 2.0s (6H, s),
2.23 (3H, s), 4.05-4.2 (1H, m), 4.47 (2H, s),
5.49 (1H, s), 6.84 (2H, s), 6.90 (1K, d,
J=8.3Hz), 7.4-7.65 (6H, m), 8.43 {1H, d, J=1.8Hz)
10 APCI-MASS (m/z) 474 (M+HT)
(28) l—Cycloheptyl—l—(4-benzoylaminobenzyl)—3-(2,4,6-
trimethylphenyl)urea
IR (KBr) 3350, 3055, 2920, 2855, 1655, 1610,
15 1550 ecm~1
NMR (DMSO—d6, d) 1.4-1.9 (12H, m), 2.06 (6H, s),
2.1%9 (3H, S), 4.1-4.3 (1iH, m), 4.5] (2H, s), 6.81
(ZH, s), 7.05 (1H, d, J=7.7Hz), 7.29 (1H, d,
J=7.7Hz), 7.40 (1H, s), 7.5-7.7 (4H, m), 7.77
20 (1H, s), 7.%9-8.0 (2H, m), 10.26 (1H, s)
APCI-MASS (m/z) 484 (M+HT)
(29) 1—Cycloheptyl—l—[4—(phenylcarbamoyl)benzyl}-3—(2,4,6—
trimethylphenvl)urea
25 IR (KBr) 3425, 3300, 2920, 2860, 1670, 1625,
1600, 1540 cm~!
NMR (DMSO-dg, &) 1.4~1.9 (2124, m), 2.11 (6H, s;,
2.21 (3H, s), 4.1-4.3 (1H, m), 4.58 (2H, s), 6.85
(2H, s), 7.13 (1H, t, J=7.3Hz), 7.3-7.5 (4H, m),
30 7.65 (1H, s), 7.77 (2%, d, J=7.6Hz), 7.93 (2H, &,
J=8.2Hz), 10.17 (1H, s)
APCI-MASS (m/z) 484 (M+H*;
(30) l—Cycloheptyl—l—{4—(2—pyridylcarbamoyl)benzyl]—3—
35 (2,4,6-trimethylphenyl)urea
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IR (KBr) : 3335, 292C, 2855, 1675, 1635, 1610,
1580, 1525, 1505 cm™ 1 '
NMR (DMSO-dg, &) : 1.4-1.9 (124, m), 2.10 (6H, s),

2.21 (3H, sj, 4.1-4.3 (1H, m), 4.57 (2H, s), 6.84
(2H, s), 7.16 (1H, dd, J=6.8, 5.8Hz), 7.42 (2H,
d, J=8.2Hz), 7.63 (14, br s), 7.8-7.9 (1H, m),
8.00 (2H, d, J=8.2Hz), 8.19 (14, &, J=8.4Hz),
8.35-8.45 (1H, m), 10.71 {(1H, s)

APCI-MASS (m/z) : 485 (M+H™)

1—Cycloheptyl—l—[4—(4—fluorophenox§)benzyl]-3-(2,4,6—

trimethylphenyl)urea

IR (KBr) : 3305, 2920, 2855, 1630, 1500 cm™+

NMR (CDCl3, 3) : 1.5-2.1 (12H, m), 2.00 (6H, s),
2.22 (3H, s), 4.3-4.5 (1H, m), 4.76 (2H, s}, 5.4
(lH, s), 6.82 (2H, s), 6.9-7.1 (6H, w), 7.36 (2H,
d, J=8.5Hz)

APCI-MASS (m/z) : 475 (M+H")

-
4

l1-Cycloheptyl-1-[4- (phenvlsulfamoyl)benzylil-3-(2,4, €-

trimethylphenyl)urea

IR (KBr) : 3395, 313C, 2925, 2860, 1635, 1600,
1500 cm~1
NMR (DMSO-dg, &) : 1.3-1.8 (12H, m), 2.01 (6H, s),

2.20 (34, s), 4.05-4.25 (1H, m), 4.50 (2H, s),
6.81 (2H, s}, 7.0-7.15 (3H, m), 7.15-7.3 (2H, m),
7.37 (1H, b

8

10

~J
~J
@)
[\
U

7.42 (2H, d, J=8.3Hz),
d, J=8.3Hz), 10.23 (17, s)
APCI-MASS (m/z) : 520 (M+HT)

1-Cycloheptyl-1-[4- (phenylsulfonvlamino)benzylil-3-

(2,4,6-trimethylphenvl)urea

IR (KBr) : 3410, 3110, 2925, 2860, 1630, 1510 cm™ 4

NMR (DMSO—d6, d) 1.3-1.8 (12H, m), 1.9¢ (6H, s),
2.20 (3H, s), 4.0-4.2 (iH, m;, 4.37 (2H, s!, 6.81
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(2H, s), 7.01 (2H, d, J=8.3Hz), 7.15 (2H, g,
J=8.3Hz), 7.37 (1H, br s), 7.5-7.65 (3H, m), 7.7-
7-8 (2H, m), 10.22 (1H, br s) '
APCI-MASS (m/z) : 520 (M+HY)
5

(34) 1—Cycloheptyl—l—f4—{3—thienyl)benzyl]—3—(2,4,6—
trimethylphenyl)urea

IR (KBr) : 3320, 2920, 1624, 1504, 1252, 775 cm~1
NMR (CDC13, 3) : 1.40-2.10 (12H, m), 2.00 (éH, s),
‘10 2.20 (3H, s), 4.35-4.55 (1H, m), 4.53 (24, s),

5.47 (1H, s), 6.79 (2H, s), 7.34-7.50 (5H, m),
7.55-7.66 (2H, m)

APCI-MASS (m/z) : 447 (M+HY)
" 15 {35) l—Cycloheptyl—l—[4—(2—thienyl)benzyl]—3—(2,4,6—
trimethylphenyl)urea
IR (KBr) : 3319, 2922, 1624, 1504, 1253, 849 cm~1
NMR (CDCl3, &) 1.40-2.10 (12H, m), 2.01 (6H, s),
2.20 (3H, s), 4.35-4._.55 (1H, m), 4.52 (2H, s},
20 5.46 (1H, s), ©.79 (2H, s), 7.09 (lH, dd, J=5.1,

3.6Hz), 7.25-~7.35 (2ZH, m), 7.36-7.46 (2H, m),
7.58-7.68 (2H, m)

APCI-MASS (m/z) : 447 (M+HY)
25 (36) 1—Cycloheptyl—l—[4—(pyrazol—l—yl)benzyl]—B—(2,4,6—
trimethylphenyl)urea
IR (KBr) : 3325, 2922, 1628, 1504, 1394 cm™ 1!
NMR (CDCl3, d) : 1.40-2.08 (12H, m), 2.04 (6H, s),
2.21 (3H, s}, 4.28-4.4s8 (1H, m), 4.55 (2H, s),
30 5.48 (14, s), 6.48 (1H, t, J=2.3Hz), 6.81 (2E,

S), 7.42-7.54 (2H, m), 7.65-7.78 (3, m), 7.92
(1H, d, J=2.3Hz)
APCI-MASS (m/z) : 431 (M+H*)

35 (37) l—Cycloheptyl—l—[4—(imidazol—l-yl)benzyl]—3—(2,4,6—
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trimethylphenyl)urea

IR (KBr) 3310, 2922, 1637, 1520, 1305 em™!

NMR (CDClsg, &) : 1.38-2.10 (12H, m), 2.05 (81, s,
2.22 (3H, s), 4.20-4.40 (1H, m), 4.57 (2H, s),
5.47 (1H, s), 6.83 (2H, s), 7.21 (1H, s), 7.28
(1H, s), 7.33-7.44 (24, m), 7.45-7.57 (24, m),
7.85 (1H, s)

APCI-MASS (m/z) 431 (M+H"Y)

1—Cycloheptyl—l—[4—(l—methylpyrazol—4-_l)benzyl]—B—

(2,4,6-trimethylphenyl)urea

IR (KBr) 3321, 2922, 1628, 1504, 1209, 955 cm +

NMR (CDCls, d) 1.28-2.08 (12H, m), 1.99 (6H, s),
2.20 (3H, s), 3.95 (3H, s), 4.35-4.55 (lH, m),
4.50 (24, s), 5.47 (l1H, s), 6.79 (24, s), 7.32-
7.53 (4H, m), 7.61 (lH, s), 7.75 (1lE, s)

APCI-MASS (m/z) 445 (M+HY)

l—Cycloheptyl—l-[(2—phenylthiophen—5—yl)methyl]—3—

(2,4, 6-trimethylphenyl)urea

IR (KBr) 3329, 2922, 1624, 151C, 758 cm™ 1

NMR (CDCly, 3) 1.42-2.15 (12H, m), 2.04 (6%, s},
2.22 (3H, s), 4.25-4.43 (lH, m), 4.63 (25, s),
5.82 (1H, s), 6.8%1 (2H, s), 7.02 (lH, d,
J=3.6Hz), 7.16 (1H, d, J=3.6Hz), 7.22-7.43 (3E,
m), 7.50-7.61 (2H, m)

APCI-MASS (m/z) 447 (M+HT)

l—Cycloheptyl—l—[4—(oxazol—S-yl)benzyl]-B—(2,4,6—

trimethylphenyl)urea

IR (KBr) 3302, 2922, 1624, 1508, 11

NMR (CDCl,;, O) 1.38-2.08 (12H, m),
2.21 (3H, s), 4.30-4.50 (1lH, m),
5.45 (1H, s), 6.81 (2H, s), 7.3%
7.53 (2H, m), 7.632-7.74 (2H, m),

03 (&Y, s),
4.55 (2, s),
(1H, s), 7.42-
7.92 (1H, s)
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APCI-MASS (m/z) : 432 (M+H')

(41) l—Cycloheptyl—l-[(2—phenylfuran—5—yl)methyl]43-(2,4,6—
trimethylphenyl)urea
5 IR (KBr) : 3340, 2920, 1628, 1508, 762 cm-1

NMR (CDCls, &) : 1.40-2.15 (12H, m), 2.09 (6H, s),
2.23 (3H, s), 4.22-4.41 (1H, m), 4.53 (2H, s),
5.93 (1H, s), 6.41 (1H, d, J=3.3Hz), 6.62 (1H, d,
J=3.3Hz), €.83 (2H, s), 7.20-7.43 (3H, m), 7.57-

10 7.67 (2H, m)
APCI-MASS (m/z) : 431 (M+H™)

(42) l—Cycloheptyl—l—[(5—phenylisoxazol—3—yl)methyl]—3—
(2,4,6—trimethylphenyl)urea
15 IR (KBr) : 3326, 2924, 1630, 1512, 766 cm~1
NMR (CDCls, &) : 1.40-2.10 (12H, m), 2.14 (6H, s),
2.24 (3H, s), 4.05-4.25 (1H, m), 4.5¢ (24, s),
6.14 (1K, s), 6.63 (1H, sl, €6.86 (2H, s), 7.40-
7.53 (3H, m), 7.70-7.82 (2H, m)
20 APCI-MASS (m/z) : 432 (M+HY)

(43) l—Cycloheptyl-l—[(3—phenylpyrazol—5—yl)methyl]—3—
(2,4,6—trimethylphenyl)urea

IR (KBr) : 2700-3600 (br), 2924, 1633, 1508, 1250,
25 1201 em~?!
NMR (CDCly, &) : 1.35-2.10 (12H, mj, 2.12 | H, s),

©
2-23 (3H, s), 3.92-4.12 (1H, m), 4.47 (2H, s,
€.24 (1H, br s), 6.50 (1H, s), 6.84 (2H, s),
7.25-7.46 (3H, m), 7.62-7.75 (2H, m)
30 APCI-MASS (m/z) : 431 (M+H™")

(44) l—Cycloheptyl-l-[(4—phenylthiophen—2—yl)methyl}—3—
(2,4,6—trimethylphenyl)urea
IR (KBr) 3315, 2922, 2854, 1628, 1508, 1377,
35 1308 cm~1



WO 96/10559
5
(45)
10
15
(46)
20
25
(&7)
30

35

PCT/JP95/01982

- 160 -
NMR (CDClsy, &) : 1.40-2.13 (12H, m), 2.03 (6H, s),
2.21 (3H, s), 4.26-4.45 (1H, m), 4.66 (2H, s),
5.82 (1H, s), 6.81 (2H, s), 7.21-7.45 (5H, m),
7.50-7.60 (2H, m)
APCI-MASS (m/z) : 447 (M+H")

1-Cycloheptyl-1-{4- (oyrazol-3-yl)benzyll-3-(2,4, €-
trimethylphenyl)urea

IR (KBr) : 2800-3500 (br), 2924, 2856, 1645, 1504,
1240 cm™?

NMR (CDCly, &) : 1.38-2.1C (12H, m), 2.00 (6H, s),

4.54 (2H, s),

2.19 (3H, s), 4.35-4.55 (14, m},
5.51 (1H, s), 6.60 (lH, d, J=2.3Hz), 6.78 (2H,
s), 7.42-7.53 (2H, m), 7.55 (1iH, d, J=2.3Hz),
7.73-7.83 (2H, m)

APCI-MASS (m/z) : 431 (M+H™)

1-Cycloheptyl-1-{4-(l-methylpyrazol-3-yl)benzvl]-3-

{(2,4,6-trimethylphenvl)urea

IR (KBr) : 3406, 3331, 2924, 2856, 1647, 1502,
1236, 849, 758 cm™
NMR (CDCly, &) : 1.38-2.08 (12H, m), 2.00 (6H, s),

2.20 (3H, s), 3.96 (3H, s), 4.35-4.55 (1E, m), 4.52
(2H, s), 5.50 (1H, s), 6.54 (1H, d, J=2.3Hz), 6.78
(2H, s), 7.35-7.47 (3H, m), 7.77-7.87 (2%, m)
APCI-MASS (m/z) : 445 (M+H")

1-Cycloheptyl-1-[{4-(l-methylpyrazol-5-vl)benzyl}]-3-

(2,4,6-trimethylphenyl)urea

IR (KBr) : 3296, 2922, 2854, 1628, 1506, 1385 cm -

NMR (CDClgy, &) : 1.38-2.10 (l12H, m!, 2.02 (6H, s),
2.21 (3%, s), 3.89 (3H, s;, 4.32-4.5C (1H, m),
4.57 (2H, s), 5.45 (1H, s;, ©€.30 (1E, d,

J=1.9Hz), 6.81 (2E, s), 7.39-7.56 (5E, m),
APCI-MASS (m/z) : 445 (M+H™")
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{48) l—Cycloheptyl—l—[B—(l-trityl—lH—tetrazol—S—yl)benzyl]—

{49)

(52)

3—(2,4,6—trimethylphenyl)urea

IR (KBr) : 3340, 2924, 2853, 1649, 1495, 14438,
1240 em™?
NMR (CDCljy, &) : 1.38-2.10 (12H, m), 1.96 (6H, s),

2.20 (3H, s), 4.30-4.50 (1H, m), 4.57 (2H, s),
5.42 (1H, s), 6.77 (2H, s), 7.08-7.57 (17H, m),
8.05-8.18 (24, m)

l—Cycloheptyl—l—[4—phenoxybenzyl—3—(4,6-

dimethoxypyrimidin—2—yl)]urea

IR (KBr) : 3390, 2925, 2860, 1685, 1595 cm” ~

NMR (CDCls, &) : 1.4-2.0 (12H, m), 3.87 (6H, s),
4.2-4.4 (1H, m), 4.51 (2H, s), 5.66 (1H, s), 6.87

(1H, s), 6.95-7.4 (9H, m)
APCI-MASS (m/z) : 477 (M+HY)

l—Cycloheptyl—l—(4—phenylbenzyl)—3—[2,4—
bis(methylthio)—6—methylpyridin—3—yl]urea

IR (KBr) : 3360, 2925, 285%, 166C, 1565 cm~1

NMR (CDClz, &) : 1.45-2.1 (12, m}, 2.36 (34, s),
2-45 (3H, s), 2.46 (3H, s), 4.3-4. 5 (1, m), 4.6z
(2K, s), 5.52 (1H, s), 6.59 (1H, s), 7.3-7.7 (oy,
m)

APCI-MASS (m/z) : 506 (M+H*)

l—(3—Phenylbenzyl)—l—cycloheptyl—B—(2,4,6—

trifluorophenyl)urea
IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cp~1

NMR (CDClj3, &) : 1.4-2.05 (12H, m), 4.3-4.c (1H,
m), 4.62 (2H, s), 5.80 (lH, s), 6.55-g.7 (25, m),
7.3-7.65 (9H, m)

APCI-MASS (m/z) : 453 (M+H')

~

l—(2—Phenylbenzyl)—l—cycloheptyl—B—(2,4,c—
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trifluorophenyl)urea
IR (KBr) : 3415, 3320, 3060, 3020, 2920, 2855,
1625, 1575 cm™1
NMR (CDCl15, d) 1.4-2.0 (12H, m), 4.2-4.35 (1H,
5 m), 4.40 (2H, s), 5.50 (lH, s), ©.55-6.75 (2H,

10

15

20

25

30

35

m), 7.25-7.6 (9H, m)
APCI-MASS (m/z) : 453 (M+H")

(53) l—Cycloheptyl—l—(4—phenoxybenzyl)—3—(2,4,6—
trifluorophenyl)urea
IR (KBr) : 3285, 2925, 2860, 1635, 1590, 1520 cm™ 1
NMR (CDClg, &) : 1.4-2.0 (12, m), 4.2-4.4 (1H, m),
4.51 {(2H, s), 5.58 (1H, s), 6.6-6.75 (2H, m),
7.0-7.4 (9H, m)
APCI-MASS (m/z) : 469 (M+HT)
{54) l—Cycloheptyl—l—(B—phenoxybenzyl)—B—(2,4,6—

trifluorophenyl)urea

TR (KBr) : 3280, 2930, 2860, 1635, 1615, 1585,
1520 cm™*
NMR (CDCly, &) : 1.4-2.0 {12H, m), 4.2-4.4 (1H, m),

4.50 (2H, s), 5.55 (lH, s), 6.6-6.75 (2H, m),
6.9-7.4 (9H, m)
APCI-MASS (m/z) : 469 (M+H")

(55) l—Cycloheptyl—l-[4—(pyridin—Z—yl)benzyl]—3—(2,4,6—

trifluorophenyl)urea

IR (KBr) : 3285, 2925, 2860, 1633, 1610, 1520 cm”+
NMR (CDCl3, 3) 1.4-2.1 (12H, m), 4.25-4.4 (1lH,
m), 4.61 (2H, s), 5.59 (1H, s), 6.6-6.75 (2¥, m),
7.2-7.3 (1lH, m), 7.47 (2H, d, J=8.4H=z), 7.7-7.8
(24, m), 8.02 (24, d, J=8.4Hz), 8.65-8.75> (1, m,
APCT-MASS (m/z) : 454 (M+HT)

(506) l—Benzyl—l—[[2—(4—chlorophenyl)thiazol—4—yl]methyl]-3—



PCT/IP95/01982

WO 96/10559
- 163 -
(2,4,6—trifluorophenyl)urea
IR (KBr) : 3270, 3050, 1665, 1640, 1615, 1520 cp~?
WMR (CDClg, &) - 4.54 (2, s), 4.64 (2, s),
6.65-6.8 (2H, m), 7.3-7.z (5H, m), 7.34 (1H, s;,
5 7.4-7.5 (2H, m), 7.85-7.95 (2H, m)
APCI-MASS (m/z) : 488 (M+u™)
(57) 1—(Cycloheptyl—l—[4—(pyrrol-l-yl)benzyl]—3—(2,4,6—
trifluorophenyl)urea
10 IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm™1
NMR (CDCl3, o) : 1.4-2.05 (124, m), 4.2-4.4 (1H,
m), 4.56 (2H, s), 5.57 (1H, S), 6.3-6.4 (2H, m),
6.55-6.7 (2H, m), 7.05-7.15 (ZH, m), 7.41 (4H, s)
APCI-MASS (m/z) : 442 (M+H')
15
(58) l—Cycloheptyl—l—[4—(3-thienyl)benzyl]—3-(2,4,6—
trifluorophenyl)urea
IR (KBr) : 3300, 2927, 1637, 1518, 1120, 777 em~1
NMR (CDC13, o) 1.40-2.08 (124, m), 4.27-4.47 (14,
20 m,, 4.56 (2H, s), 5.58 (1H, 5), 6.58-6.73 (2H,
m), 7.30-7.50 (5H, m), 7.57-7.7n (2E, m)
APCI-MASS (m/z) : 459 (M+u*)
(59) 1—Cycloheptyl—l-[4—(2—thienyl)benzyl]—3—(2,4,6—
25 trifluorophenyl)urea
IR (KBr) : 3300, 2930, 1635, 1520, 1120 cm~1
NMR (CDCl3, &) 1.38-2.08 (12H, m), 4.25-4.45 (1H,
m), 4.55 (2H, s), 5.57 (1H, s), 6.55-6.72 (2H,
m), 7.09 (1H, dd, J=5.1, 3.6Hz), 7.22-7.42 (4H,
30 m), 7.57-7.70 (2H, m)
APCI-MASS (m/z) : 459 (M+x*)
Example ©
To a stirred Suspension of l—cycloheptyl—l—{3—(l—
35 trityl—lH—tetrazol—S—yl)benzyl]—3—(2,4,6—
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trimethylphenyl)urea (1.46 g) in methanol (14 ml) was added
conc. hydrochloric acid {(0.722 ml). The mixture was
stirred for one hour at room temperature. Insoluble white
solid was collected by filtration, washed with methanol

5 (x2), water (x3) to give l-cycloheptyl-1-[3-(lH-tetrazol-E&-

yvl)benzyl]-3-(2,4, 6-trimethylphenyl)urea (0.79 g).

IR (KBr) : 3359, 2400-3300 (br), 1595, 1512, 1456,
1257 cm™ !
NMR (DMSO-dg, &) : 1.35-1.90 (12K, m), 2.06 (6H,
10 s), 2.20 (34, s), 4.14-4.34 (1H, m), 4.59 (2H,

s), 6.82 (2H, s), 7.46-7.66 (2H, m), 7.80-7.90
(1H, m), 8.00-8.08 (1H, m)
APCI-MASS (m/z) : 433 (M+H")

15 Example 7
To a solution of N-cycloheptyl-4-(4-

fluorophenoxy)benzylamine (2.51 g) in tcluene (100 ml) were
added 3-phenoxycarbonylamino-2,4-bis(methylthio)-6-
methylpyridine (2.56 ¢g) and triethylamine (2.43 g) and the

20 mixture was refluxed for 4 hours under nitrogen. The
mixture was cooled and poured into a mixture oI ethyl
acetate and water. The separated organic layer was washed
with brine, dried over magnesium sulfate and evaporated in
vacuo. The residue was purified by column chromatographyv

25 on silica gel to give l-cvcloheptyl-1-[4-(4-
fluorophenoxv)benzyl]-3-[2, 4-bis (methylthio)-6-
methyvlpyridin-3-yljurea (3.89 g).

TR (KBr) : 3379, 3080, 3055, 2924, 2856, 1651, 1568,
1529, 1497 cm™!
30 NMR (DMSO-dg, &) : 1.4-2.0 (12H, m), 2.39 (6H, s),
2.44 (3H, s), 4.0-4.2 (iH, m}, 4.45 (2H, s}, 6.8¢

(1H, s), 6.93 (2H, d, J=8.5Hz), 7.0-7
7.15-7.3 (2E, m), 7.36 (25, &, J=8.5Hz), 7.83
(1H, br s)

35 APCI-MASS (m/z) : 540 (M+H™)
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Example 8§

To a solution of N-cycloheptyl-4-(4-
fluorophenoxy)benzylamine (1.57 9) in toluene (150 ml)

5 (1.44 g) and triethylamine (1.52 g), and the mixture was

refluxed for 3 hours under nitrogen. The mixture was
poured into a mixture of ethyl acetate and ice water,

the separated ©rganic layer was washed with brine, dried

Over magnesium sulfate and evaporated in vacuo. The

10 residue was purified by column chromatography on silica gel

to give l—cycloheptyl-l—[4—(4-fluorophenoxy)benzyl]—B—(
dimethoxy—6-methylpyridin-3—yl)urea (1.83 g).

IR (KBr) : 3388, 3062, 2927, 2856, 1668, 1599,
1498 cm~1
15 NMR (DMSO-dg, &) : 1.3-1.9 (12, m), 2.35 (3H, s),

3.67 and 3.77 (6H, s x 2), 4.0-4.2 (1H, m), 4.43

(2H, s), 6.63 (1H, s}, 6.95-7.4 (8H, m)
APCI-MASS (m/z) : 496 (M+HT)

20 Example 9

To a suspension of N—benzyl—3—(pyrazol—3—

vyl)benzvlamine bis(trifluoroacetate) (2.46 g) in tcluene

(80 ml) were added 2,4-bis(methylthio)—G—methyl—3—

phenoxycarbonylaminopyridine (1.60 g) and triethylamine

25 (2.53 g), and the mixture was refluxed for 4.5 hours under

nitrogen. The mixture was cooled and poured into a mixture

of ethyl acetate and ice water. The Seébarated organic

layer was washed with brine, dried over magnesium sulfate

and evaporated in vacuoc. The residue was purified by

30 column chromatography on silica gel to give l-benzyi-1-(3-

(pyrazol—3—yl)benzyl]—3-[2,4—bis(methyl:hio)—6—

methylpyridin—B—yl]urea (831 mg).

IR (KBr) : 3238, 3061, 3028, 2985, 2924, 2870, 1641,

1564, 1495 cm~!
35 NMR (DMSO-dg, &) : 2.42 (6H, s), 2.4¢ (3H, s), 4.4
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(4H, br s), 6.6-6.7 (1H, m), 6.90 (1H, s), 7.2-
7.8 (10H, m), 8.29 (14, br s), 12.8& (1H, br s)
APCI-MASS (m/z) : 4906 (M+HY)
5 Example 10

10

15

25

30

35

The mixture of N-cycloheptyl-3-(l-tritylpyrazol-3-yl)-
benzylamine (14.63 g) and phenyl N-(2,4,6-
trifluorophenyl)carbamate (7.64 g) and triethylamine (20
ml) in toluene (360 ml) was stirred at 100°C for one hour.
After cooling to room temperature, the reacticn mixture was
washed with water, aqueous sodium bicarbcnate, water and
brine, dried over magnesium sulfate, and evaporated in
vacuo. The residue was purified by column chromatography
on silica gel (700 g, eluting with n-hexane - ethyl acetate
(4:1 to 3:1)) to give l-cycloheptyl-1-{3-(l-tritylpyrazol-
3-vl)benzyl]-3-(2,4,6-trifluorophenyl)urea (19.6 qg).

IR (KBr) : 2900-3600 (br), 2927, 2858, 1635, 1607,
1520, 1446 cm™
NMR (CDCly, &) : 1.35-2.10 (12H, m), 4.26-4.48 (1H,

m), 4.5> (2H, s), 5.57 (1H, s), ©€.52-6.70 (3H,
m), 6.75-6.97 (2H, m), 7.10-7.45 (16H, m},
7.68-7.80 (2H, m)

Example 11

The following compounds were obtained accecrding tc

similar manners to those of Examples 7, 8, 9 and 10.

(1) 1-Cyclohexyl-1-[4-(4-fluorophenoxy)benzyl]-3~{2, 4-
bis(methylthio)-6-methylpyridin-3-yl]urea

IR (KBr) : 3377, 3084, 3057, 2927, 285¢, 1653, 1568,
1533, 1497 cm™*
NMR (DMSO-dg, &) : 1.3-1.8 (10H, m), 2.39 (6H, s,

2.45 (34, s), 3.85-4.05 (lH, m), 4.47 (2H, s),
6.86 (14, s),, 6.93 (2H, d, J=8.5Hz), 6.95-7.05
(2K, m), 7.35 (2H, d, J=8.5Hz), 7.88 (lH, s}
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APCI-MASS (m/z) : 52¢ (M+H1)

l—Benzyl—l—[4—(4—fluorophenoxy)benzyl}—3—[2,4—
bis(methylthio)—6-methylpyridin—3—yl)urea

IR (KBr) : 3307, 3062, 3029, 2995, 2922, 1735, 1860,
1564, 1497 cm~1
NMR (DMSO-dg &) : 2.42 (6H, s), 2.46 (32, s), 4.43

(2H, s), 4.46 (2H, s), 6.89 (1H, s), 6.9-7.4
(13H, m), 8.26 (1H, s)
APCI-MASS (m/z) : 526 (M+H')

l—Cycloheptyl—l—(4—phenoxybenzyl)—3-[2,4—

bis(methylthio)—6-methylpyridin-3—yl]urea

IR (KBr) : 3371, 2922, 2856, 1653, 1485, 1219 cm~1

NMR (CDCl3, &) : 1.35-2.10 (124, m), 2.36 (3H, s),
2.45 (3H, s), 2.46 (3H, s), 4.22-4_.4> (lH, m),
4.55 (2H, s), 5.49 (1H, s), 6.59 (1H, s), 6.95-
7.15 (5H, m), 7.24-7.46 (4H, m)

APCI-MASS (m/z) : 522 (M+H™*)

1—Cycloheptyl—l—[4—(4—bromophenoxy)benzyl]—B—{2,4—

bis(methylthio)—6—methylpyridin—3—yl]urea

IR (KBr) : 3377, 2924, 2852, 1668, 1481, 1238 cp~1

NMR (CDC13, S) 1.40-2.10 (124, m), 2.37 (34, s),
2.46 (34, s), 2.47 (3H, s), 4.25-4.40 (1H, m),
4.55 (2H, s), 5.47 (1H, s), 6.60 (l1H, s), 6.80-
7.08 (4H, m), 7.35-7.50 (4H, m)

APCI-MASS (m/z) : 600, 602 (M+u™)

l-Benzyl—l—[4—(4—bromophenoxy)benzyl]—3—[2,4—
bis(methylthio)—6—methylpyridin—3—yl]urea

IR (KBr) : 3200-3700 (br), 2922, 1662, 1564, 1451,
1236 em~1
NMR (CDClz, &) : 2.39 (3H, s), 2.47 (3H, s), 2.49

(3H, s), 4.61 (2H, s, 4.63 (2H, s), 5.68 (1H,
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s), 6.62 (1H, s), 6.82-7.05 (4H, m), 7.25-7.50
(94, m)
APCI-MASS (m/z) : 594, 596 (M+HT)

(6) 1-Cvcloheptyl-1-[4-(4-bromophenoxy)benzyi]-3-(2,4-

dimethoxy-6-methylpyridin-3-yljurea

IR (KBr) : 3100-3700 (br), 2926, 2856, 1668, 1597,
1504, 1481, 1240 cm™?
NMR (CDClgy, 3) : 1.40-2.10 (12H, m), 2.38 (3H, s),

3.79 (34, s), 3.83 (3H, s), 4.25-4.40 (1H, m),
4.52 (2H, s), 5.43 (1H, s), 6.36 (1H, s), 6.82-
7.06 (4H, m), 7.32-7.50 (4H, m)

APCI-MASS (m/z) : 568, 570 (M+H%)

(7) 1-Benzyl-1-[(4-(4-bromophenoxy}benzyl]l-3-{2,4-
dimethoxy-6-methylpyridin-3-yllurea

IR (KBr) : 3200-3400 (br), 2997, 1637, 1595, 1506,
1365 cm L
NMR (CDCly, &) : 2.39 (3H, s), 3.80 (3H, s), 3.85

(3H, s), 4.60 (4H, s), 5.64 (1H, s), 6.38 (1H,
s), €.80-7.05 {(4H, m), 7.22-7.50 (8E, m)
APCI-MASS (m/z) : 562, 564 (M+H")

Example 12

To a mixture of l-cycloheptyl-1-{3-(l-tritvlpyrazol-3-
ylibenzyl]-3-(2,4,6-trifluorophenyl)urea (17.6 g) and
anisole (35 ml) was added trifluorocacetic acid (70 ml).
The mixture was stirred at 60°C for 3 hours and cooled to
room temperature. The excess trifluorocacetic acid was
removed in vacuo. To the residue was added water and ethyl
ace-ate. The mixture was basified with 5N-sodium hydrcxide
under ice cooling and extracted with ethyl acetate. The
organic layer was washed with water, and prine, dried over

magnesium sulfate and evaporated in vacuo. The residue was

purified by column chromatography on silica gel (530 g,
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eluting with n-hexane - ethyl acetate (2:1 to 1:2)) to give
l—cycloheptyl—l—[B—(pyrazol—B-yl)benzyl]—3—(2,4,6f

rifluorophenyl)urea (10.71 g) .

IR (KBr) : 3500-2600 (br), 2927, 285g, 1635, 1520,
1448, 1248, 1120 cm—1
NMR (CDClz, &) : 1.30-2.10 (12H, m), 4.26-4.46 (1H,

m), 4.59 (2H, s), 5.63 (lH, s}, 6.53-6.73 (34,
m), 7.30-7.50 (2H, m), 7.63 (1H, d, J=2.3Hz),
7.65-7.80 (2ZH, m)

APCI-MASS (m/z) : 443 (M+HT)

Examle 13

Toc a solution of N—cycloheptyl—4—(4—fluorophenoxy)—
benzylamine (1.57 g) in toluene (100 ml) were added 3-
phenoxycarbonylamino—2,4,6-trimethylpyridine (2.56 g) and
triethylamine (1.52 g), and the mixture was refluxed for 3
hours under nitrogen. The mixture was cooled and poured
into a mixture of ethyl acetate and water. The separateca
organic layer was washed with brine, dried over magnesium
Ssulfate and evaporated in vacuo. The residue was purified
by column chromatography on silica gel to give 1-
cycloheptyl—l—[4—(4—fluorophenoxy)benzyl}—3—(2,4,6—
trimethylpyridin-B—yl)urea (1.83 qg).

IR (KBr) : 3313, 2924, 2856, 163C, 1603, 1497 cm™
NMR (DMSO-dg, &) : 1.4-1.9 (12H, m), 2.0¢ (35, <),
2.24 (3H, s), 4.05-4.25 (14, m), 4.48 (2E, s,
©.98 (1H, s), 6.9-7.1 (4H, m), 7.2-7.4 (4%, m),
7.66 (1H, s)
APCI-MASS (m/z) : 476 (M+H%)
Example 14

To a solution of N—cycloheptyl—Q—(4—fluorophenoxy)-
benzylamine (2.51 g) in toluene (120 ml) were added 4-
chloro—6—methyl—2—methylthio—3—phenoxycarbonylaminopyridine

(2.47 g) and triethylamine (2.43 g) at room temperature and
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the mixture was refluxed for 2.5 hours under nitrogen. The
mixture was poured into a mixture of ethyl acetate and ice
water and the separated organic layer was washed with
prine, dried over magnesium sulfate and evaporated in

5 vacuo. The residue was purified by cclumn chromatography
on silica gel to give l-cycloheptyl-1-[4-(4-flucrophenoxy)-
benzyl]=-3-(2-chloro-6-methyl-4-methylthiopyridin-3-yl)urea

(2.76 qg).
IR (KBr) : 3371, 3299, 2924, 2852, 1655, 1576,
10 1500 cm™ !
NMR (DMSO-dg, &) : 1.3-1.8 (124, m), 2.43 (6H, s),

4.0-4.2 (1H, m), 4.46 (2H, s), 6.8-7.5 (8H, m),
8.07 (1H, br s)

15 Example 15

To a solution of N-benzyl-3-(pyrazol-3-yl)benzylamine
(54.0 g) and triethylamine (143 ml) in toluene (1.35 ) was
added 2,4-bis{(methvlthio)-3-phenoxycarbonylamino-6-
methylpyridinre (62.4 g) at room temperature and stirred for
20 24 hours. The resulting precipitate was collected by

filtration and recrystallized from dichloromethane -

methanol - n-hexane to give l-benzvl-1-[3-(pyrazol-3-
vl)benzyl]-3-[2,4-bis (methylthio)-6-methylpyridin-3-yl]urea
(51.0 g).
25 mp : 209-210°C
IR (KBr) : 3392, 3246, 2918, 16492, 1489, 122¢,
1093 cm” 1
NMR (DMSO-dg, &) : 2.42 (8H, s), 2.47 (3H, si, 4.4%
(4H, s), 6.66 (lH, br s}, ©.90 (1H, s), 7.18-7.90
30 (10H, m), 8.30 (1H, s), 12.8%, 13.30 (total 1H,
each br)
APCI-MASS (m/z) : 490 (M+ET)
Exam 6

35 To a soluticn of N-benzyl-[{4-{4-bromophenoxy)benzyl]-
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amine (1.84 q) and 2,4,6—trimethylphenyl—3—
phenoxycarbonylaminopyridine (2.20 g) in N,N-

dimethyl formamide (5C ml) was added triethylamine (2.53 ¢)
and the mixture was stirred at 150°C fo-r 3 hours under
5 nitrogen. The mixture was cooled and ethyl acetate (150

ml) was added thereto. The insoluble materials were

filtered off, and the filtrate was washed with water and

brine, dried OVer -magnesium sulfate and evaporated in

vacuo. The residue was purified by column chromatography

10 on silica gel to give l—benzyl—l—[4—(4—bromophenoxy)—
benzyl]—B—(Z,4,6—trimethylpyridin—3—yl)urea (2.51 qg).

IR (KBr) : 3406, 3313, 2929, 2856, 1714, 1632,

1495 cp-1

NMR (DMSO—d6, &) : 2.08 {3H, s), 2.26 (3d, s),

15 (3H, s), 4.53 (2H, s), 4.57 (2H, s), 6.95-7.15

(5H, m), 7.3-7.6 (3H, m), 8.05 (1H, br s)
APCI-MASS (m/z) : 533 (M+HY)

Example 17

20 To a solution of N—cycloheptyl—4—(4-fluorophenoxy)—
in toluene (80 ml) were added 4, 06-

benzylamine (1.25 g)

bis(methylthio)—2—methyl-S—phenoxycarbonylaminopyrimidine

(1.29 g) and triethylamine (1.21 g), and the mixture was

refluxed for 2 hours under nitrogen. The mixture was

25 poured into a mixture of ethyvl acetate and ice water,

the separated organic layer was washed With brine, drieg

Over magnesium sulfate and evaporated in vacuo. The

’

residue was purified by column chromatography on silica gel

to give l—cycloheptyl—l—[4—(4—f

30 bis(methylthio)—2—methylpyrimidin—5—yl]urea (1.33 qg).
IR (KBr) : 3255, 2926, 2855, 1653, 1522, 1497 cm™ 1
NMR (DMSO—dG, &)y : 1.4-1.9 (12H, m), 2.43 ({6H,

2.56 (3H, s), 3.95-4.1 (1H, m), 4.46 (2H, s),

€.9-7.4 (8H, m), 8.00 (1H, br s)
35 APCI-MASS (m/z) : 529 (M+H™)

luorophenoxy)benzyl]—3—[4,6—
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Example 18
To a solution of l-cycloheptyl-1-{4-(3,5-di-tert-

buryl-4-methoxvmethoxyphenoxy) |benzyl-3-(2,4, 6-

trimethylphenyl)urea (860 mg) in methanol (6.6 ml) was

w

added conc. hydrochloric acid (0.91 mi;, and the mixture
was stirred at room temperature for 2 hours and at 40°C for
3.5 hours. The mixture was poured intc a mixture of ethyl

acetate and ice water, and neutralized by additicn of

saturated sodium bicarbonate aqueous sclution. The
10 separated organic layer was washed with water and brine,
dried over magnesium sulfate and evaporated in vacuoc. The

residue was purified by column chromatography on silica gel
to give l-cycloheptyl-1-[4-(3,5-di-tert-butyl-4-
hydroxyohenoxy)benzyl]}-3-(2,4,6~trimethylphenvl)urea (495

15 mg) -
IR (KBr) : 3639, 3404, 3323, 2958, 2923, 2860, 1651,
1593, 1504 cm 1
NMR (CDCly, &) : 1.41 (18H, s), 1.5-2.1 (12H, m),
1.98 (6H, s), 2.22 (3H, s), 4.25-4.4 (1H, m),
20 4.45 (24, s), 5.03 (lH, s), 6.80 (2%, s), 6.8¢
(2H, s), 6.93 (2H, d, J=8.5Hz}, 7.3 (2K, d,
J=8.5Hz)
APCI-MASS (m/z) : 585 (M+H")

25 Example 19
To a solution of l1-cycloheptyl-1-7T4- (4~
fluorophenoxy)benzyl]-3-({2,4-bis (methylthioc)-¢-
methylpyridin-3-yljurea (22.11 g) in dichloromethane ({150

ml) was added dropwise a soluticn of m-chloroperbenzoic

30 acid (26.51 g) in dichloromethane {600 mg) at room
temperature over 2 hours. The mixture was stirred at rcom
temperature for 23 hours. The precipitates were removed by

filtration and the filtrate was washed with dilute sodium

bicarbonate aqueous solution and brine, dried over

35 magnesium sulfate and evaporated in vacuo. The residue was
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purified by column chromatography on silica gel to give 1-
cycloheptyl—l—[4-(4—fluorophenoxy)benzyl]-3-[2,4—
bis(methylsulfonyl)—6—methylpyridin—3—yl]urea (20.42 g .

IR (KBr) : 3361, 3074, 3041, 3018, 2927, 2860, 1740,
1664, 1500, 1325, 1159, 1128 cm-1
NMR (CDCly, &) : 1.5-2.2 (12H, m), 2.66 (34, s), 3.19

(3H, s), 3.30 (3H, s), 4.55 (2m, s), 6.95-7.05

(6H, m), 7.34 (2H, d, J=8.6Hz) 7.2¢ (1H, s}, 7.85

(1H, s) |
APCI-MASS (m/z) : 604 (M+H™)

Example 20

To a solution of 1—cycloheptyl-1—[4—(4—
fluorophenoxy)benzyl]—3—[2,4—bis(methylthio)—G—
methylpyridin—B—yl]urea (4.75 g in dichloromethane (50 ml)
was added dropwise a solution of m-chloroperbenzoic acid
(2.96 g) in dichloromethane (80 ml) at room temperature.
The mixture was stirred at room temperature for 20 hours.
The mixture was washed with dilute sodium bicarbonate
aqueous solution and brine, dried over magnesium suvlfatre
and evaporated in vacuo. The residue was purified by
column chromatography on silica gel to give l-cycloheptvl-
1-[4—(4—fluorophenoxy)benzyl]—3—[2,4—bis(methylsulfinyl)—6—

methylpyridin—B—yl]urea (2.15 g).

IR (KBr) : 3251, 2927, 2858, 1738, 1651, 1498, 1055,
1036 em~ 1
NMR (CDClz, &) : 1.4-2.0 (124, m), 2.s5g (3K, s}, 2.82

and 2.94 (total 3H, s), 2.98 (3H, s), 4.0~a.>
(2H, m), 4.51 (2H, br S), 6.9-7.1 (74, m), 7.25-
7.35 (2H, m), 7.77-7.79 (total 14, s}

APCI-MASS (m/z) : 572 (M+EY)

Example 21
To a suspension of l—cycloheptyl—l—[B—(l-
tritylpyrazol—4—yl)benzyl]—3—(2,4,6—trimethylphenyl)urea
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(800 mg) 1in anisole (2 ml) was added trifluorocacetic acid
(6 ml) and the mixture was stirred at 100°C for 2 hours.
The mixture was evaporated in vacuo and pocured into a

mixture of ethyl acetate and water and adjusted to pH ca. 9

o

by addition of sodium hydroxide aqueous solution. The
separated organic layer was washed with brine, dried over
magnesium sulfate and evaporated in vacuo. The residue was
purified by column chromatography on silica gel to give 1-

cycloheptyl-1-[{3-{(pyrazcl-4-yl)benzyl]-3-(2,4, 6—

10 trimethylphenyl)urea (102 mg). '
IR (KBr) : 3400, 3207, 2926, 2856, 1635, 1608,
, 1510 cm™ 2
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.08 (6H, s),
2.20 (3H, s), 4.1-4.3 (1H, m), 4.51 (2H, s), 6.82
15 (2H, s), 7.1-7.5 (5%H, m), 7.84 (lH, s), 8.11 (1H,
s), 12.95 (1H, br s)
BPCI-MASS (m/z) : 431 (M+HY)
Example 22
20 The following compounds were obtained according to a

similar manner tc that of Example 1, 2, 3 or 4.

(1) 1-Cycloheptyl-1-[4-(4-chlorophenoxy)benzyl}-3-(2,4, 6-
trimethylphenyl)urea

25 IR (KBr) : 3410, 2920, 2850, 1660, 1590, 1505,
1485 cm~ !
NMR (CDCls, &) : 1.5-2.1 (12H, m), 2.00 (6H, s), 2.22

(3H, s), 4.3-4.45 (1H, m), 4.48 (2K, s), 5.6-5.8
(1, br), 6.81 (2H, s), ©6.22 (2H, d, J=8.5Hz),

30 7.00 (2H, d, J=8.5Hz), 7.28 (2H, d, J=8.4Hz),
7.38 (2H, d, J=8.4Hz)

(2y 1-Cvcloheptyl-1-[4-(3-flucrophencxy)benzyl]-3-1(2,4, o~
trimethylphenvl)urea
35 mp : 127-128°C
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IR (KBr) : 2924, 2856, 1624, 1605, 1506, 1485 cm~!
NMR (CDClsz, &) : 1.35-2.109 (12H, m), 2.01 (6H, s),
2.22 (3H, s), 4.30-4.50 (1€, m), 4.50 (2H, s,
5.46 (1H, s), 6.60-6.88 (3H, m), 6.79 (21, s),
5 7.00=7.10 (2H, m), 7.20-7.3% (15, m), 7.36-7.47
(2H, m)
APCI-MASS (m/z) : 475 (M+H7)

(3) l—Cycloheptyl-l—[4—(4—trifluoromethylphenoxy)benzyl]*

10 3—(2,4,6—trimethylphenyl)urea
mp 146-147°C
IR (KBr) : 2924, 2856, 1628, 1504, 1327, 1246 cm™1
NMR (CDC13, d) 1.40-2.10 (124, m), 2.03 (6H, s),
2.23 (3H, s), 4.30-4.50 (lH, m), 4.51 (2, s),
15 5.47 (1H, s), 6.83 (24, s), 6.95-~7.13 (45, m),
7.35-7.50 (2H, m), 7.53-7.65 (2ZH, m)
APCI-MASS (m/z) : 525 (Meut)

(4) l—Cycloheptyl—l—[4—(3,4—methylenedioxyphenoxy)benzyl]—

20 3—(2,4,6—trimethylphenyl)urea
mp @ 125-126°C
IR (KBr) : 3323, 2922, 2854, 1le2s, 1506, 1481 cq~-1
NMR (CDCl4, &) : 1.38-2.10 (12H, m), 1.99 (6H, s),
2.22 (3H, s), 4.33-4.59 (1H, m), 4.46 (23, s),
25 5.46 (1H, s), 5.98 (2H, s), 6.47 (1H, dd, J=8.3,

2.4Hz), 6.56 (1H, d, J=2.4Hz), 6.76 (1H, d,
J=8.3Hz), 6.81 (2H, s}, 6.90-7.00 (2ZH, m;, 7.28-
7.38 (2H, m)
APCI-MASS (m/z) : 501 (M+K")
30
(&) 1—Cycloheptyl—1—{4-(3,5—di—tert—butyl—4—
methoxymethoxyphenoxy)]benzyl—B—(2,4,6—

trimethylphenyl)urea

IR (KBr) : 3406, 3323, 2956, 2924, 2862, 1641, 1589,

35 1504 cm~1
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NMR (CDClj, &) : 1.41 (18H, s), 1.4-2.2 (14H, m),
1.99 (6H, s), 2.22 (3H, s), 3.62 and 3.65 (total
3H, s), 4.3-4.5 (1lH, m), 4.46 (2H, s),‘4.86 and
4.92 (tetal 2H, s), 6.80 (2H, s), 6.95-7.1 (4E,
m), 7.4-7.5 (2H, m)

1-Cvcloheptyl-1-[4-{4-fluorophenoxy)phenyl]-3-(2,4, 6-

trimethylphenyl)urea

IR (KBr) : 3425, 2925, 2860, 1670, 1610, 1500 cm™ 1

NMR (CDCls, &) : 1.3-1.7 and 1.9-2.1 (12H, m), 2.12
(6H, s), 2.22 (3H, s), 4.45-4.65 (1lH, m), 5.30
(1H, br s), 6.82 (2H, s), 7.0-7.3 (8H, m)

APCI-MASS (m/z) : 461 (M+HY)

1-Benzyl-1-[4-(4-fluorophenoxyl)benzyl]-3-(2,4, 6-
trimethylphenyl)urea

IR (KBr) : 3307, 3062, 3030, 2918, 1633, 1608, 1510,
1497 em~ 1
NMR (CDCls, &) : 2.00 (8H, s), 2.22 (3H, s), 4.62

(4H, s), 5.68 (1H, s), 6.82 (2H, s), 6.9-7.1 (6H,
m), 7.3-7.45 (7H, m)
APCI-MASS (m/z) : 469 (M+HY)

l-Pentyl-1-[4-(4-fluorophenoxy)benzyl]-3-(2,4, 6~
trimethylphenyl)urea

IR (KBr) : 3292, 2958, 2920, 285¢, 1632, 1608,
1498 cm™!
NMR (CDCl3, &) 0.90 (3H, t, J=6.3Hz), 1.25-1.45

(4H, m), 1.6-1.8 (2K, m), 2.09 (6H, s), 2.30 (3H,
s), 3.39 (24, t, J=7.4Hz), 4.55 (2H, s), 5.74
(1, br s), 6.84 (2H, s), 6.9-7.1 (64, m), 7.30
(2H, d, J=8.4Hz)

APCI-MASS (m/z) : 449 (M+HT)

1-Cyclohexyl-1-{4-(4-flucrophenoxy)benzyi}-3-(2,4, 6~
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trimethylphenyl)urea _
IR (KBr) 3296, 2958, 2922, 2890, 1624, 1520,
1487 cm~1 |
NMR (CDC13, &) 1.3-2.0 (10H, m), 1.99 (6H, s), 2.22
5 (3H, s), 4.25-4.45 (1H, m), 4.4~ (2H, s), 5.54
(1H, br s), 6.81 (2H, s), 6.9-7.1 (6H, m), 7.35
(2H, d, J=8.5Hz)
APCI-MASS (m/z) : 461 (M+HY)
10 (10) 1—Cyclopentyl—1—[4—(4—fluorophenoxy)benzyl]—3—(2,4,6—
trimethylphenyl)urea )
IR (KBr) : 3400, 3304, 3074, 2933, 2850, 1657, 1608,
1495 cm~1
NMR (CDCl3, d) 1.5-1.8 and 2.0-2.15 (8H, m), 2.00
15 (6H, s), 2.22 (3H, s), 4.47 (2H, s), 4.7-4.9 (1H,
m), 5.35 (1H, br s), 6.82 (2H, 5), 6.9-7.1 (6H,
m), 7.33 (2H, 4, J=8.5Hz)
APCI-MASS (m/z) : 447 (M+H")
20 {(11) l-Cycloheptyl—l—[4-(4—fluorophenoxy)benzyl]—3—(2,4,6—
trifluorophenyl)urea
IR (KBr) : 3284, 2929, 2858, 1633, lel2, 1s1s,
1497 cm~1
NMR (CDCl3, &) : 1.4-2.1 (12H, m), 4.25-4.4¢ (1H,
25 m), 4.50 (2H, s), 5.58 (1H, s), 6.55-6.7 (2ZH, m),

©.9-7.1 (6H, m), 7.25-7.4 (2H, m)
APCI-MASS (m/z) : 487 (M+u*)

(12) l—Benzyl—l—[B-(pyrazol—B-yl)benzyl}—B—(2,4,6—

30 trimethylphenyl)urea

IR (KBr) : 3404, 3207, 3060, 3029, 2957, 2918, 2858,

1635, 1608, 1510 cp-!

[AV]

NMR (DMSO—d6, &) ¢ 2.09 (6H, s), -21 (3H, s), 4.37

-

(2H, s), 6.0-6.05 (1H, m), 6.84 (24, s), 7.2-7.5
35 (7H, m), 7.65-7.8 (3H, m), 7.87 (1H, s), 12.89
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(1H,
APCI-MASS

br)

(m/z) 425 (M+HY)
1-Benzyl-1-[3-(pyrazol-3-yl)benzyl]-3-(2,4, 6-

trifluorophenyl)urea

IR (KBr) 3246, 1637, 1522 cm™*

NMR (DMSO-dg, &) 4.54 (4K, s), 6€.65 (1H, br s),
7.2-7.5 (4H, m), 7.7-7.9 (3H, m), 8.47 (1H, br
s), 12.90 and 13.34 (total 1H, br s)

APCI-MASS (m/z) 437 (M+H™)

1-Cycloheptyl-1-{3-(pyrazol-3-vl)benzyl}-3-(2,4, é-

trifluorophenyl)urea

IR (KBr) 3226, 3062, 2927, 2858, 1635, 1612,
1518 cm™ !

NMR (DMSO-dg, ) 1.4-1.9 (12H, m), 4.0-4.2 (1H, m),
4.55 (2H, s), 6.63 (1H, d, J=1.9Hz), 7.15-7.5
{4H, m), 7.6-7.8 (3H, m), 8.10 (1H, br s)

APCI-MASS (m/z) 444 (M+H™)

1-Cyclohexyl-1-[3- {pyrazocli-3-yl)benzyl]-3-(2, 4, 6-

trimethylphenvl)urea

IR ({KBr) 3226, 2529, 2856, 1635, 1608, 1510 cm™+

NMR (DMSO—dG, d) 1.3-1.8 (10H, m), 2.08 (86H, s),
2.20 (3H, s), 4.0-4.2 (1H, m), 4.57 (2H, s), 6.62
(l1H, br s), 6.83 (2H, s), 7.2-7.45 (2H, m), 7.55-
7.85 (3H, m), 12.86 (lH, br s)

APCI-MASS (m/z) 417 (M+H™)

1-Cyclopentyl-1-[3-(pyrazol-3-yl)benzyl]-3-(2,4, 6-

trimethylphenvl)urea

IR (KBr) 3188, 2956, 2870, 1635, 1608, 1510 cm™

NMR (DMSO—d6, ) 1.4-1.9 (12H, m}, 2.08 (6H, s,
2.20 (3H, s), 4.45-4.6 (l1H, m), 4.56 (2H, s),
6.63 (lH, br s), 6.83 (2H, s), 7.15-7.45 (24, m),
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7.55-7.85 (SH, m), 12.87 (1H, br s
APCI-MASS (m/z) : 403 (M+H™)

l—Cycloheptyl—l-[B—(l—tritylpyrazol—4—yl)benzyl]—3—
(2,4,6—trimethylphenyl)urea

IR (KBr) : 3408, 3323, 3059, 3030, 2924, 2856, 1645,
1608, 1562 cm~l
NMR (DMSO-dg, &) : 1.4-1.9 (12H, m), 2.00 (64, s),
2-20 (3H, s), 4.0-4.2 (1H, m), 4.48 (2H, s), 6.80

(ZHI S.)l 7-1_7-5 (19H; m), 7-70 (lH, S), 8.02
(1H, s)
APCI-MASS (m/z) : 673 (M+H*)

1—Cycloheptyl—l—[4—(l—tritylpyrazol—4—yl)benzyl]—3—
(2,4,6—trimethylphenyl)urea

IR (KBr) : 3406, 3323, 3057, 3030, 2924, 2854, 1640,
1568 cm™~1
NMR (DMSO-dg, &) : 1.40-2.0 (124, m), 08 (6H, sj,
2-20 (34, s), 4.05-4.25 (13, =), 4.47 (2H, s),

6.83 (2H, s), 7.05-7.15 (=g, mj, 7.25 (2H, d,

J=B8.2Hz), 7.3-7.4 (11H, m), 7.45 (z=, 4,

J=8.2Hz), 7.78 (1H, s), 8.07 {1H, s
APCI-MASS (m/z) : 673 (M+ut)

1—Cycloheptyl-1—[3—(1—methylpyrazol—4—yl)benzyl]—B—
(2,4,6—trimethylphenyl)urea
IR (KBr) 3408, 2924, 2856, 1637, 1é6ic, 1497,
1234 cm~1
NMR (CDCl3, 5) 1.38-2.10 (124, m), 1.98 (6H, s),
2.20 (3H, s), 3.95 (3H, s), 4.36-4.5¢ (1H, m),
4.52 (2H, s), 5.48 (1H, s), 6.78 (2%, s), 7.20-
7.52 (4H, my, 7.62 (ld, s), 7.75 (1%, s)
APCI-MASS (m/z) : 445 (M+u*)

l—Cycloheptyl—l—[3—(l—methylpyrazol—B—yl)benzyl]—3—
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(2,4,6-trimethylphenyl)uresz
mp 142-143°C
IR (XBr) 3346, 2924, 2854, 1€30, 1502, 1246 cm™ 1t
NMR (CDCly, &) 1.35-2.10 (12H, m), 1.97 (6K, s),
5 2.19 (343, s), 3.%5 (3H, s}, 4.38-4.538 (1H, m),
4.5> (2H, s), 5.49 (1iHd, s}, ©6.53 (iH, d,
J=2.2Hz), 6.77 {24, s;, 7.30-7.50 (3%, m), 7.65-
7.88 (2H, m)
APCI-MASS (m/z) a¢5 (M+H7)
10
(21) 1-Cycloheptyl-1-[3~(l-methvlpyrazol-5-yl)benzyl]-3-
(2,4, 6-trimethylphenyl)urea
mo 171-172°C
IR (KXBr) 3307, 2924, 2856, 1626, 1506, 1254 cm™ !
15 NMR (CDClg, 3) 1.38-2.10 (12¥, m), 2.0C (®6H, s),
2.21 (34, s), 3.89 (34, s), 4.30-4.50 (1H, m),
4.57 (2H, s), 5.46 (1H, s), 6.29 (1EH, d,
J=1.9Hz), 6.80 (2H, s), 7.25-7.56 (54, m)
APCI-MASS (m/z) 445 (M+HT)
20
(22} 1-Cvcloheptyl-1-i{3-(imidazol-4-yl)benzyl]-3-(2,4,6-
trimethylphenvyl)urea
IR (KBr) 3140 (br), 2924, 2856, 1835, 1608, 1437
NMR (DMSO—dG, d) 1.25-1.90 (12H, m), 7 O(8E, =,
25 2.20 (34, s), 4.07-4.27 (1H, m), 4.52 (2H, s),
6.82 (2, s), 7.08-7.80 (7, m), 12.13, 12.53
{total 1H, each br)
APCI-MASS (m/z) 431 (M+H")
30 (23) 1-Cvcloheptyl-1-[4-(5-methyl-1,3,4-oxadiazol-2-
yl)benzyl]-2-(2,4,6-trimethylohenyl)urea
mp 123-124°C
IR [KBr) 3319, 2924, 2856, 1622, 1500, 1248 m”
NMR (CDCl3, 8) i,385-2.10 (12E, m), 2.0¢ (&H, s;,
35 2.22 (34, s), 2.62 {3H, s}, 4.20-4.40 (1lH, =),
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4.58 (2H, s), 5.58 (14, s), 6.81 (2H, s), 7.49-
7.59 (2H, m), 7.98-8.08 (2H, m)

APCI-MASS (m/z) : 447 (M+u*)
5 (24) l—Cycloheptyl-l-[4—(5—methyl—4H—I,2,4—triazol-3—
yl)benzyl]—B—(2,4,6—trimethylphenyl)urea
mp : 142-145°C
IR (KBr) : 2600-3700 (br), 2924, 2856, 1633, 1608,
1558, 1504, 1238 cm-1
10 NMR (CDClz, &) : 1.38-2.15 (12H, m), 1.90 (eH, s),

2.27 (3H, s), 2.1¢ (3H, s), 4.37-4.57 (lH, m),
4.58 (2H, s), 5.59 (1H, s), 6.71 (2H, s), 7.45-
7.57 (2H, m), 8.05-8.17 (ZH, m)

APCI-MASS (m/z) : 446 (M+u")
15
(25) 1—Cycloheptyl—l—[4—(4—benzyl—5—methyl—4H—1,2,4—
triazol—3—yl)benzyl]-3-(2,4,6—trimethylphenyl)urea
mp :  193-194°C
IR (KBr) 3296, 2924, 2856, 1626, 1506, 1252,
20 847 cm~!
NMR (CDC13, &) 1.35-2.05 (12H, m;, 2.00 (6H, s),
2.21 (3H, s), 2.39 (3H, S}, 4.20-4.40 (1K, m),
4.55 (2H, s), 5.15 (2H, s), 5.43 (1H, s), 6.80
(2H, s), 6.90-7.05 (2H, m), 7.30-7.60 (7H, m)
25 APCI-MASS (m/z) : 536 (M+H*)
(26) 1—Cycloheptyl—l—[3-(2—methyl—2H—tetrazol—5—yl)benzyl]—
3—(2,4,6—trimethylphenyl)urea
mp : 175-176°C
30 IR (KBr) : 3327, 2922, 2856, 1628, 1500, 1255 cm~1
NMR (DMSO—d6, 3) : 1.30-1.90 (124, mi, 2.09 (6H, s,

2.20 (3H, s), 4.12-4.30 (1H, m), 4.42 (3H, s,
4.59 (2H, s), 6.83 (2H, s), 7.40-7.65 (3H, m),
7.85-7.95 (1H, m), 8.0s (1H, s)

35 APCI-MASS (m/z) : 447 (M+H™)
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(27) 1-Cycloheptyl-1-[3-(l-methyl-1lH-tetrazol-5-yl)benzyl]-
3-(2,4,6-trimethylphenyl)urea

mp : 171-173°C
IR (KBr) : 3323, 2924, 2854, 1626, 1502, 1444,
5 1254 cm~1 ’
NMR (DMSO-dg, o) = 1.40-1.90 (12H, m), 2.06 (6H, s),

2.20 (34, s), 4.16 (3H, s), 4.10-4.28 (1H, m),
4.59 (2H, s), 6.83 (2H, s), 7.54-7.80 (5H, m)

APCI-MASS (m/z) : 447 (M+HT)
10
- (28) 1-~Cycloheptyl-1-{4-(1,2,4-1H-triazol-1-yl)benzyl]-3-
(2,4,6-trimethylphenyl)urea
IR (KBr) : 3310, 2924, 2856, 1639, 1518, 1277,
1147 em™ !
15 NMR (CDCl3, o) 1.40-2.10 (12H, m), 2.07 (6H, s),
2.22 (3H, s), 4.20-4.40 (1H, m), 4.58 (2H, s),
5.49 (1H, s), 6.82 (2K, s), 7.50-7.60 (2H, m),
7.64-7.74 (2H, m), 8.11 (1H, s), 8.55 {1lH, s)
APCI-MASS (m/z) : 432 (M+HY)
20
(29) 1-Cycloheptyl-1-[4-(1,2,3-1H-triazol-1-yl)benzyl]-3-
(2,4,6-trimethylphenyl)urea
IR (KBr) : 3331, 2924, 2856, 1637, 1498, 1319, 1234,
1034 cm™1
25 NMR (CDCl3, o) 1.40-2.10 (12H, m), 2.07 (6H, s),
2.22 (3H, s), 4.20-4.38 (1H, m), 4.60 (2H, s),
5.55 (1H, s), 6.83 (24, s), 7.52-7.61 (2H, m),
7.70-7.80 (2H, m), 7.86 (1lH, s), 8.00 (1H, s)
APCI-MASS (m/z) : 432 (M+H"Y)
30

(30) 1-Cycloheptyl-1-[4-(2H-1,2,3-triazol-2-yl)benzyl]-3-
(2,4,6-trimethylphenyl)urea
mp 157-158°C
IR (KBr) : 3311, 2%24, 2856, 1626, 1512, 1255, 955,
35 847 cm™1
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NMR (CDCl3, &) : 1.40-2.10 (12w, m), 2.04 (6H, s),
2-21 (3H, s), 4.25-4.45 (1gm, m), 4.57 (2H, s,
5-51 (1H, s), 6.81 (2H, s), 7.48-7.58 (2H, m),
7-82 (2H, s), 8.04-8.14 (2w, m)
APCI-MASS (m/z) : 432 (M+n*) '

l—Cycloheptyl—l—[4—(4—methylpiperazin-l—yl)benzyl]—3—
(2,4,6-trimethylphenyl)urea

IR (KBr) : 3390, 3335, 2925, 2855, 2795, 2360, 1645,
1610, 1515 cm~1
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.05 (eH, s),

2.20 (6H, s), 2.4-2.5 (45, m), 3.05-3.15 (4H, m),
4.0-4.2 (1H, m), 4.39 (2, S), 6.82 (2H, s), 6.88
(2H, d, J=8.5Hz), 7.16 (2m, d, J=8.5Hz), 7.34
(1H, br s)

APCI-MASS (m/z) : 463 (M+H™)

l—Cycloheptyl—l—[4—(4—methylsulfonylaminophenyl)—
benzyl]—3—(2,4,6—tr1methylphenyl)urea

TR (KBr) : 3400, 3340, 2975, 2925, 2860, 1640,
1500 em—1
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.08 (6, s

2.20 (3H, s), 3.01 (3H, s), 4.1-4.3 (1H, m), 4.53
(2H, s), 6.83 (2H, s), 7.27 (2H, d, J=8.4Hz),
7.37 (2H, d, J=8.4Hz), 7.53 (l1H, br s), 7.55-7.7
(dH, m), 9.82 (1H, s)

APCI-MASS (m/z) : 534 (M+y*)

l—Cycloheptyl—l—[4—[2—(1—trityl—lH—tetrazol—5—
yl)phenyl]benzyl]—3—(2,4,6—trimethylphenyl)urea

IR (KBr) : 3407, 3058, 3026, 2924, 2856, 1647, 160s,
1493 cm—1
NMR (DMSO-dg, &) : 1.4-1.8 (12w, mi, 2.04 (6H, s,

2.20 (3H, s}, 4.05-4.25 (1H, mj, 4.48 (24, s),
6.83 (2H, s), 7.04 (2H, d, J=7.9Hz), 7.23 (2H, d,
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J=7.9Hz), 7.5-7.8 (5H, m)
FAB-MASS (m/z) : 751 (M+H")

l1-Cycloheptyl-1-[4-(N-benzoylsulfamoyl)benzyl]-3-
(2,4,6-trimethylphenyl)urea ‘

IR (KBr) : 3415, 3361, 2924, 2858, 1632, 1593,
1549 cm™!
NMR (DMSO-dg, &) : 1.4-2.0 (12H, m), 2.07 (6H, s),

2.20 (3H, s), 4.1-4.3 (1H, m), 4.51 (2H, s), 6.81
(2H, s), 7.2-7.4 (5H, m), 7.53 (1H, br s), 7.76
(2H, d, J=8.0Hz), 7.88 (2H, d, J=8.0Hz)

APCI-MASS (m/z) : 548 (M+H')

1-Cycloheptyl-1-[4- (N-phenylsulfonylcarbamoyl)benzyl]-
3-(2,4,6-trimethylphenyl)urea

IR (KBr) : 3380, 3290, 3055, 2920, 2855, 1690, 1625,
1610, 1505 cm~ !
NMR (DMSO-dg, &) : 1.3-1.8 (12H, m), 2.07 (6H, s),

2.21 (3H, s), 4.1-4.25 (1H, m), 4.53 (2H, s),
©.83 (2H, s), 7.38 (2H, d, J=8.2Hz), 7.65-7.8

(4H, m), 7.82 (2H, d, J=8.2Hz), 8.0C (2H, d,
J=6.7Hz)
APCI-MASS (m/z) : 548 (M+H™")

1-Cycloheptyl-1-{4-(3-pyridylmethyl)benzyl]-3-(2,4, 6-
trimethylphenyl)urea

IR (KBr) : 3412, 3304, 3028, 2920, 2854, 1626,
1502 cm~1
NMR (CDClg, &) : 1.4-2.1 (12H, m), 1.95 (6H, s), 2.21

(3H, s), 3.98 (2H, s), 4.35-4.55 (1H, m), 4.48

(2H, s), 5.42 (1H, s}, 6.79 (2H, s), 7.19 (24, d,

J=7.7Hz), 7.15-7.25 (l1H, m), 7.35 (2%, d,

J=7.7Hz), 7.4-7.5 (1H, m), 8.4-8.5 (24, m)
APCI-MASS (m/z) : 456 (M+HT)
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l—Cycloheptyl—l—[4—(4—pyridylmethyl)benzyl]—3—(2,4,6—

trimethylphenyl)urea

IR (KBr) : 3408, 3304, 352¢, 2922, 2856, 1632, 1605,
1512 em~1
NMR (CDCly, &) : 1.4-2.: (121, m), 1.95 (6H, s), 2.21

(3, s), 3.96 (2H, s}, 4.35-4.5 (1H, m), 4.48
(2H, s), 5.4 ( 79 H, s}y, 7.c0 (2H,
dd, J=6.0, 1.8Hz), 7.20 (ZH, d, J=8.1Hz), 7.37

(2H, d, J=8.1Hz), 8.49 (2K, dd, J=s6.0, 1.6Hz)
APCI-MASS (m/z) : 456 (M-Ht)

l—Cycloheptyl—l—(3—benzyibenzyl)—3—(2,4,6—

trimethylphenyl)urea

IR (KBr) 3223, 3025, 2922, 2854, 1626, 1506 cm~1
NMR (CDC13, d) ¢ 1.4-2.C (125, m), 1.95 (6H, s), 2.21

(3H, s), 3.97 (2H, s, 4.46 (2H, s), 4.3-4.5 (1R,
m), 5.42 (1H, s), 6.75 (2H, s}, 7.1-7.35 (9H, m;

APCI-MASS (m/z) : 455 (M+E*)

l—Cycloheptyl-l—[4—(pYrazol—l—ylmethyl)benzyl]-3—
(2,4,6—trimethylphenyl)urea
mp :  150-15i°c

IR (KBr) : 3307, 2922, 2856, 1628, 1508, 1250,
750 em~1
NMR (CDCl3, &) : 1.38-2.05 (124, m), 1.97 (6K, s,

2.21 (3H, s), 4.30-4.45 (1y, m), 4.49 (2H, s),
5-32 (2H, s), 5.39 (14, s}, &.28 (1H, dd, J=2.0,
2.0Hz}, 6.79 (2H, s), 7.15-7.28 (2H, m), 7.32-
7-42 (34, m), 7.55 (1, d, J=2.0Hz)

APCI-MASS (m/z) : 445 (M+uT)

l—Cycloheptyl—l—[4—(imida:ol—l—ylmethyl)benzyl}—3—

(2,4,6—trimethylphenyl)urea
IR (KBr) : 3329 (br), 2924, 2856, 1637, 1504, 1234,

849, 735 cm—1
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NMR (CDCly, &) : 1.35-2.05 (12H, m), 1.99 (6H, s),
2.21 (3H, s), 4.25-4.45 (1H, m), 4.51 (24, s),
5.12 (2H, s), 5.40 (1H, s), 6.80 (2H, s), 6.89
(1H, s), 7.10 (1H, s), 7.13-7.23 (2H, m), 7.35-
5 7.45 (2H, m), 7.61 (1H, s)

APCI-MASS (m/z) : 445 (M+HY)

(41) 1—Cycloheptyl—l-[(6-hydroxy—2,5,7,8—tetramethyl-
chroman—2—yl)methyl]—3—(2,4,6—trimethylphenyl)urea

10 IR (KBr) : 3313, 2924, 2858, 1740, 1643, 1610,
1510 cm™1
NMR (DMSO-dg, &) : 1.15 (3K, s), 1.3-2.1 (16H, m),

2.55-2.65 (1H, m), 1.92 (3H, s), 1.99 (3H, s),
2.02 (6H, s), 2.03 (3H, s), 2.21 (3H, s), 3.53
15 (2H, br s), 6.83 (2H, s), 7.44 (1H, br s)
APCI-MASS (m/z) : 493 (M+HY)

(42) 1-Cycloheptyl-1-[4-[N-(3,5-di-tert-butyl-4-
hydroxyphenyl)carbamoyl)benzyl]-3- (2,4, 6-

20 trimethylphenyl)urea
IR (KBr) 3639, 3417, 3321, 2951, 2924, 2860, 1643,
1610, 1502 cm™1
NMR (DMSO—dG, d) 1.39 (18H, s), 1.4-1.9 (12¥, m),
2.10 (6H, s), 2.21 (3H, s), 4.1-4.3 (l1H, m}!, 4.57
25 (2H, s), 6.78 (1H, s), 6.85 (2H, s), 7.41 (2H, d,

J=8.3Hz), 7.90 (2H, d, J=8.3Hz), 7.44 (2H, s),
7.59 (1H, br s), 9.87 (1lH, br s)

APCI-MASS (m/z) : 612 (M+H")
30 (43) l—Cycloheptyl—l—[4—[N—(4—fluorophenyl)carbamoyl]-
benzyl]-3-(2,4, 6-trimethylphenyl)urea
IR (KBr) : 3280, 2926, 2856, 1643, 1610, 1549,
1508 cm~ !l
NMR (DMSO-dg, &) : 1.4-1.9 (12H, m), 2.11 (6H, s),

35 2.21 (3H, s), 4.1-4.3 (1H, m), 4.57 (24, s), 6.85
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(2H, s), 7.15-7.3 (2H, m), 7.43 (2H, d, J=8.2Hz),
7-64 (1H, br s), 7.75-7.8s (2H, m), 7.90 (2H, 4,
J=8.2Hz), 10.22 (1H, s)
APCI-MASS (m/z) : 502 (M+H™)
5

(44) l—Cycloheptyl—l—[4—[N—(4—fluorophenyl)—N—
methylcarbamoyl]benzyl]—3—(2,4,6—trimethylphenyl)urea

IR (KBr) : 3321, 2951, 2923, 2860, 1638, 1606 cm~1
NMR (DMSO-dg, &) : 1.4-1.8 (12H, m), 2.01 (6H, s),
10 2.20 (3H, s), 3.30 (3H, s), 4.0-4.2 (1H, m), 4.42
(2H, s), 6.82 (24, s), 7.05-7.3 (BH, m), 7.47
(1H, br s)
APCI-MASS (m/z) : 516 (M+HY)
15 {(45) l-Cycloheptyl—l—[4—[(2,4—dioxothiazolidin—5—
yl)methyl]benzle—B—(2,4,6—trimethylphenyl)urea
IR (KBr) : 2931, 2858, 2765, 1753, 1709, 1689, le0e¢,
1632, 1564, 1535, 1502, 1481 cm~!
NMR (DMSO—dG, &) 1 1.4-2.1 (12H, m),2.05 (6H, s),
20 2.20 (3H, s), 3.0-3.2 (1H, m), 3.3-3.45 (1H, mj,

4.0-4.2 (1H, m), 4.47 (21, s, 4.85-5.0 (1H, m),

©.82 (2H, s), 7.19 (2H, d, J=8.2Hz), 7.25 (24, 4,

J=8.2Hz), 7.44 (1H, br s), 12.3 (1H, br)
APCI-MASS (m/z) : 494 (M+H*)

25
(46) l—Cycloheptyl—l—[4—[(2,4—dioxothiazolidin—5—
ylidene)methyl]benzyl]—3—(2,4,6—trimethylphenyl)urea
IR (KBr) : 3410, 3122, 2924, 2958, 2758, 1743, 1707,
1603, 1504 cm~!
30 NMR (DMSO—d6, S) : 1.4-1.9 (12H, m), 2.08 (6H, s),
2.21 (3H, s), 4.1-4.3 (1H, m}, 4.54 (2H, s), 6.84
(2H, s), 7.44 (2H, d, J=8.3Hz), 7.56 (2H, d,

J=8.3Hz), 7.61 {lH, br s), 7.77 (1H, s}, 12.60

(14, br)
35 APCI-MASS (m/z) : 492 (M+HT)
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(47) 1-Cycloheptyl-1-[4-(2-cvanophenyl)benzyvil-2-(Z,4, 6~

trimethylphenyl)urea

IR (KBr) : 3410, 3330, 2925, 2855, 2225, 1645, 1610,
1560 cm™ -
5 NMR (CDCls, B) 1.5-1.8 (124, m), 2.02 (€H, s}, 2.2
(3H, s), 4.35-4.55 (1H, m), 4.58 (2H, s), 5.49
(1H, s), 6.80 (2H, s), 7.4-7.8 (8H, m)
APCI-MASS (m/z) : 466 (M+E™)

10 Xamp 3
The Ifollowing compounds were obtained according to a

similar manner to that of Example 7, 8, 8, 10, 13, 14, 153,

16 cr 17.
15 (1) 1-Cycloheptyl-1-[4-(4'-chlorophenoxy)benzyl]-3-(2,4-
bis(methylthio)-6-methvlpyridin-3-yljurea
IR (KBr) : 3371, 2924, 28536, 1662, 1589, 1364, 150¢,
1485 cm™?t
NMR (DMSO-dg, d) : 1.35-1.9 (12H, m), 2.39 (64, s),
20 2.44 (3H, s), 4.0-4.2 (1H, m), 4.46 (2H, s), 6.8
{1H, s), 6.95-7.1 (4H, m), 7.35-7.5 (4H, Y, 7
(13, br s)
APCI-MASS (m/z) : 556 (M+HT")
25 (2) 1-Cycloheptyl-1-[4-{4-fluorophenoxy)benzyl]-3-12, 4~
bis(methylthio)-6-methvlpyridin-3-yijurea
IR (KBr) : 3313, 2955, 2924, Z872, 1€é55, 1564,
1497 cm™?
NMR (DMSO-dg, &) : 1.4-1.9 (8H, m), 2.39 (6H, s),
36 2.44 (3H, s), 4.3-4.5 (1H, m), 4.47 (2H, s), 6.886
(1H, s), €6.9-7.1 (4¥, m), 7.15-7.35 (44, ny, 7.87
(1H, =)
APCI-MASS (m/z) : 512 (M+H7)

35 {(3) 1-Cvcloheptyl-1-(3-phenoxybenzyl)-2-[2, 4~
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bis(methylthio)—6—methylpyridin—3-yl7urea
TR (KBr) : 3294, 2924, 2353, 1740, 1635, 1562,
1483 cp~1

NMR (DMSO-dg, 3) : 1.3-2.0 (12H, m}, 2.32 (6m, s,

2.43 (3H, s., 4.0-4.2 (1%, m), 4.47 (2H, s), 6.83

(1H, s), 6.9-7.45 (843, m), 7.84 (1H, br s;
APCI-MASS (m/z) : 522 (M+H')

1—Cycloheptyl-l-[3—(4—fluorophenoxy)benzyl]—3—[2,4-
bis(methylthio)—6—methylpyridin-3—yl]urea
IR (XBr) : 3332, 3066, 2925, 2856, 1664, 1608, 1564,
1497 cm~!
NMR (CDC1l5, &) : 1.45-2.05 (12H, m), 2.34 (3g, s),
2.45 (6H, s), 4.15-4.4 (1H, m}), 24.54 (2%, s),
S

5.46 (1H, s), 6.58 (14, ), 6.85-7.4 (84, m)

l—(4—Dimethylaminobenzyl)—1—[3—(pyrazol—B—yl)benzyl]—

3—(2,4,6—trifluorophenyl)urea

IR (KBr) : 2600-3650 (br), 1635, 1614, 1522, 1448,
1352 em—2
NMR (DMSO-dg, &) : 2.88 (6H, s), 4.33 (24, =), 4.47

(2H, s), 6.55-6.77 (3, m), 7.08-7.83 (94, m;,
8.39 (1iH, s), 12.892, 13.23 (total 1H, each br)

APCI-MASS (m/z) : 480 (M+H%)

l—(2,3,5,6—Tetrahydro-4H—pyran—é—yl)—l—[4—(4—

fluorophenoxy)benzyl]—B—[2,4—bis(methylthio)—6—

methylpyridin—3-yl]urea

IR (KBr) : 3294, 3064, 2956, 2926, 2848, 1655, 1562,

1497 cm~1

NMK {DMSO-cg, 8) : 1.55-1.85 ‘44, m), 2.4Cc (éx,
2.43 (3H, 5, 3.3-3.5 (2H, m), 3.8-3.9 (2E, m,,
4.1-4.3 (1H, m), 4.51 (2H, s), 6.87 (1im, S), 6.9-
7.4 (8H, m), 7.98 (14, br s)
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1-(2-Phenylethyl)-1-[4~(4-fluorophenoxy)benzyl]-3-
[(2,4-bis (methylthio)-6-methylpyridin-3-yl]jurea

IR (KBr) : 3294, 3062, 3026, 2924, 1655, 1562,
1497 cm~!
NMR (CDCly, &) : 2.40 (3H, s), 2.48 (3H, s), 2.51

(34, s), 3.01 (2H, t, J=7.8Hz), 3.61 (2H, t,

J=7.8Hz), 4.43 (2H, s), 5.65 (lH, br s), 6.64

(1, s), 6.9-7.1 (6H, m), 7.2-7.35 (7H, m)
APCI-MASS (m/z) : 548 (M+H")

1-(2-Ethoxyethyl)-1-[4-(4-flucrophenoxy)benzyl]-3-
[2,4-bis(methylthic)~-6-methylpyridin-3-yljurea

IR (KBr) : 3298, 3063, 2976, 2926, 2881, 2856, 1664,
1562, 1495 cm~!
NMR (DMSO-dg, &) : 1.12 (3H, t, J=6.9Hz), 2.40 (6H,

s), 2.45 (3H, s), 3.46 (2H, q, J=6.9Hz), 3.4-3.65
(4H, m), 4.54 (2H, s), 6.87 (1H, s), 6.93-7.4
(8H, m), 7.9 (1H, br s)

APCI-MASS (m/z) : 516 (M+H")

l1-Benzyl-1-(3-phenoxybenzyl)-3-[2,4-bis (methylthio)-¢é-
methylpyridin-3-yl]urea

IR (KBr) : 3404, 3032, 2997, 2922, 1668, 1610, 1562,
1500, 1452 cm™?
NMR (DMSO-dg, &) : 2.35 (6H, s), 2.43 (3H, s), 4.44

(2H, s), 4.47 (2H, s), 6.86 (1H, s), 6.9-7.45
(14H, m}, 8.24 (1lH, br s)
APCI-MASS (m/z) : 516 (M+H")

1-Benzyl-1-[3-(4-fluorophencxy)benzyl]-3-1(2,4-
bis(methylthio)-6-methylpyridin-3-vl]jurea

IR (KBr) : 3298, 3062, 3028, 2922, 1662, 1564,
1498 cm~1!
NMR (CDCls, &) : 2.36 (3H, s), 2.46 (6H, s), 4.61

(2H, s), 4.62 (2H, s), 5.66 (lH, s}, 6.85-7.4
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(13H, m)
APCI-MASS (m/z) : 534 (M+H')

(11) l—Cycloheptyl-l—[B—(pyrazol—3—yl)benzyl]—3—[2,4—

5 bis(methylthio)-6—methylpyridin—3—yl]urea
IR (KBr) : 3211, 3061, 2924, 2856, 1643, 1564, 1531,
1485 cm~1
NMR (DMSO—d6, S) 1.4-1.9 (124, m), 2.39 (6H, s),
2.45 (3H, s), 4.0-4.2 (1H, m), 4.52 (2H, s), 6.6-
10 6.7 (1H, m), 6.86 (1H, s), 7.2-7.9 (6H, m), 12.85
(lH, br s)
APCI-MASS (m/z) : 496 (M+H*)

(12) l—Benzyl—l—[3—(l—methylpyrazol-B—yl)benzyl]—3—[2,4—

15 bis(methylthio)—6—methylpyridin—3—yl]urea
mp : 165-166°C
IR (KBr) : 3280, 2922, 1643, 1562, 1500, 1435 cm~1
NMR (CDCl3, d) : 2.36 (3H, s), 2.46 (6éH, s), 3.95%
(3H, s), 4.66 (4H, s), 5.70 (lH, s), 6.57 (1H, d,
20 J=2.3Hz), 6.61 (l1H, s), 7.22-7.45 (8H, m), 7.72-
7.80 (2H, m)
FAB-MASS (m/z) : 504 (M+H*)

{13) l—Benzyl—l—[3—(l—methylpyrazol—S—yl)benzyl]—3—[2,4—

25 bis(methylthio)—6-methylpyridin—3—yl]urea
IR (KBr) : 3280, 2922, 1649, 1562, 1500, 1431,
1390 cm~!
NMR (CDClsz, &) : 2.35 (3H, s), 2.45 (3H, s), 2.46
(3H, s), 3.88 (3H, s), 4.64 (2m, s), 4.71 (2H,
30 S), 5.70 (1H, s), 6.32 (lH, d, J=1.9Hz), 6.61
(1H, s), 7.20-7.55 (10H, m)
FAB-MASS (m/z) : 504 (M+H')

(14) 1~Benzyl—l—[4—(l—methylpyrazol—B—yl)benzyl]—3—[2,4—
35 bis(methylthio)-6—methylpyridin—3—yl]urea
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IR (KBr) : 3305, 2922, 1659, 1564, 1489, 1338,
1227 em~t '
NMR (CDCls, &) : 2.38 (3H, s), 2.47 (3H, s), 2.49

(3H, s), 3.96 (3H, s!, 4.63 (4H, s), 5.71 (14,
s), 6.54 (1H, d, J=2.3Hz), 6.62 (14, s), 7.25-
7.47 (8H, m), 7.75-7.85 (2H, m)

APCI-MASS (m/z) : 504 (M+HY)

1-Benzyl-1-[4-(l-methylpyrazol-5-vl)benzyl]-3-[2, 4

bis(methylthio)~-6-methylpyridin-3-yljurea

IR (KBr) : 3286, 2922, 1657, 1562, 1495, 1389 cm~—2

NMR (CDCls, &) : 2.40 (3H, s), 2.47 (3H, s), 2.49
(3", s), 3.90 (3H, s), 4.66 (24, s), 4.69 (2H,
s), 5.71 (14, s), 6.32 (1H, d, J=1.SHz), 6.63
(1H, s), 7.25-7.51 (94, m), 7.52 (1H, d, J=1.9Hz)

APCI-MASS (m/z) : 504 (M+H")

l1-Benzyl-1-[4- (pyrazol-3-yl)benzyl]-3-[2, 4~
bis(methylthio)-6-methylpyridin~-3-yllurea
mp : 150-152°C

IR (KBr) : 3400, 3215, 2922, 1649, 1560, 1487,
1228 cm~2
NMR (DMSO-dg, &) : 2.44 (6H, s), 2.47 (3H, s), 4.46

(4H, s), 6.72 (1H, s), 6.90 (iH, s), 7.22-7.9C
(10H, m), 8.30 (1H, s), 12.87, 13.27 (total 1H,
each br)

APCI-MASS (m/z) : 490 (M+H')

1-Cycloheptyl-1-[4- (pyrazol-3-yl)benzyl]-3-[(2, 4~
bis(methylthio)-6-methylpyridin-3-yljurea
mo : 174-175°C
IR (KBr) : 2690-3700 (br), 2924, 2856, 1637,
1564, 1484, 1340, 1207, 804 cm™ -~
NMR (DMSO-dg, &) : 1.30-1.9C (12H, m), 2.41 (6¥, s;,
2.45 (3H, s), 3.95-4.15 (1H, m), 4.49 (2H, s),
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.67 (1H, br s), 6.86 (1H, s), 7.32-7.93 (6H, m),
12.80, 13.19 (total 1H, each br)
APCI-MASS (m/z) : 496 (M+4gt)

l—(4—Methoxybenzyl)—l—[3—(pyrazol-B—yl)benzyl]—3— 2,4-
bis(methylthio)—6—methylpyridin—3—yl]urea

mp : 170-173°c

IR (KBr) : 3394, 3250, 3101, 2920, 1664, 1552, 1483,
1223 cm~1

NMR (DMSO-dg, &) : 2.42 (gm, S}, .2.47 (3H, s}, 3.75

(3H, s), 4.41 (2H, s), 4.45 (2H, s), 6.67 (1H, br
.8), 6.88-7.03 (3H, m;, 7.13-7.90 (7H, m), 8.27
(1H, s), 12.89, 13.30 (total 1H, each br)

APCI-MASS (m/z) : 520 (M+H™)

l—(4—Fluorobenzyl)—l—[3—(pyrazol—3—yl)benzyl]—3—[2,4—
bis(methylthio)—6—methylpyridin—3-yl}urea

mp : 166-168°C
IR (KBr) : 3390, 3257, 2920, 1653, 1562, 1489,
1227 cm™t
NMR (DMSO—dG, &) 2.42 (6H, S), 2.46 (3H, s), 4.47

(2H, s), 4.49 (2H, s5), 6.66 (1H, d, J=2.0Hz),
6.90 (1H, s), 7.12-7.45 (6H, m), 7.60-7.90 (3H,
m), 8.30 (1H, s), 12.89, 13.30 (total 1H, each

br)
APCI-MASS (m/z) : 508 (M+H™)
l—(4—Dimethylaminobenzyl)—l—[3—(pyrazol—B—yl)benzyl]-

3—[2,4—bis(methylthio)—6—methylpyridin—3—yl]urea
mp : 185-188°C
IR (KBr) : 3236,
1219 cm~!
NMR (DMSO—dG, d) 2.42 (&8H, s), 2.47 (3H, s), 2.89
(6H, s), 4.35 (2H, br s), 4.42 (2H, br s), 6.60-
6.76 (3H, m), 6.90 (1H, s), 7.10~7.90 (7H, m),

2922, 1633, 161z, 1524, 1487, 1338,
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8.23 (1H, s), 12.89, 13.30 (total 1H, each br)
APCI-MASS (m/z) : 533 (M+H")

(21) l—Benzyl—l-[4-(l—methylpyrazol—4-yl)benzyl]—3—[2,4-

5 bis(methylthio)-6-methylpyridin-3-yl]jurea
mp : 224-225°C
IR (KBr) 3217, 2922, 1655, 1566, 1498, 1456, 1228,
806 cm”~!
NMR (DMSO-dg, d) : 2.43 (6H, s), 2.47 (3H, s), 3.86
10 (3H, s), 4.30-4.50 (4H, m), 6.90 (1H, s), 7.20-

7.40 (7H, m), 7.50-7.60 (2H, m), 7.86 (1lH, s),
8.13 (1H, s), 8.28 (1lH, s)

APCI-MASS (m/z) : 504 (M+HY)
15 (22) 1—Cycloheptyl-l—[4—(l—methylpyrazol—4—yl)benzyl]—3—
(2,4-bis(methylthio)-6~-methylpyridin-3-yljurea
mp : 247-248°C
IR (KBr) : 3188, 2922, 2854, 1641, 1564, 1491,
1213 cm™ 1
20 NMR (DMSO—d6, o) : 1.30-1.90 (12H, m), 2.40 (6H, s),

2.45 (3H, s), 3.85 (3H, s), 3.90-4.15 (1H, m),
4.45 (2H, s), 6.86 (1H, s), 7.28-7.38 (2H, m),
7.43-7.54 (2H, m), 7.83 (1H, s), 7.85 (lH, br s),
8.10 (1H, s)

25 APCI-MASS (m/z) : 510 (M+H")

(23) 1-Benzyl-1-[3-(imidazocl-4-yl)benzyl]-3-[2,4-
bis (methylthio)-6-methylpyridin-3-yljurea

mp : 134-136°C
30 IR (KBr): 2690-3700 (br), 1637, 1562, 1490, 1228 cm *
NMR (DMSO-dg, &) : 2.43 (6H, s), 2.47 (3H, s), 4.47

(4H, s), 6.90 (1H, s), 7.10-7.75 (11H, m), 8.28
(lH, s), 12.17, 12.5%5 (total 1H, each br)
APCI-MASS (m/z) : 490 (M+HT)
35
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l—Benzyl—l—[B-(2—methyl—2H—tetrazol—5—yl)benzyl]—3—
[2,4—bis(methylthio)—6—methylpyridin—3—yl]urea

IR (KBr) : 3290, 2922, 1655, 1562, 1493, 1227, 970,
806 cm~1
NMR (CDClz, &) : 2.39 (3H, s), 2.47 (3H, s), 2.48

(3H, s), 4.40 (3H, s), 4.67 (2H, s), 4.72 (2H,
$), 5.72 (1H, s), 6.62 (1H, s), 7.25-7.58 (7H,
m), 8.01-8.18 (2H, m)

APCI-MASS (m/z) : 506 (M+H*)

1—Cycloheptyl—l—[4—[(2,4—dioxothiazolidin—5—
yl)methyl]benzyl]—3—[2,4—bis(methylthio)—6—
methylpyridin-3—yl]urea

IR (KBr) : 2924, 2860, 2769, 1753, 1701, 1603,
1506 cm~1
NMR (DMSO-dg, &) : 1.4-1.9 (128, m), 2.40 (6H, s),

2-45 (3H, s), 3.07 (1H, dd, J=14.0, 9.4Hz), 3.35
(1H, dd, J=14.0, 4.3Hz), 3.95-4. 15 (1H, m), 4.45
(2H, 's), 4.90 (1H, dd, J=9.4, 4.3Hz), 6.86 (1H,
S), 7.17 (2H, d, J=8.1Hz), 7.30 (2H, d, J=8.1Hz),
7.86 (1H, br s), 12.04 (1x, br)

APCI-MASS (m/z) : 559 (M+H*)

l—Cycloheptyl—l—[4—[(2,4—dioxothiazolidin—5—
ylidene)methyl)benzyl}—3-[2,4—bis(methylthio)-6—
methylpyridin-3—yl]urea

IR (KBr) : 3406, 3124, 2926, 2856, 2765, 1757, 1711,
1635, 1599, 1487 cm-l
NMR (DMSO-dg, &) : 1.3-1.9 (12H, m), 2.40 (6H, s),
2-45 (3H, s), 4.0-4.2 (1H, m), 4.52 (23, pbr s),

6.86 (1H, s), 7.48 (2H, 4, J=8.6Hz), 7.54 (2H, d,
S

J=8.6Hz), 7.77 (1H, s), 7.9¢ (1H, br s), 12.59
(1H, br)
APCI-MASS (m/z) : 557 (M+H*)



WO 96/10559

(27)

5
(28)

10

15
(29)

20

25
(30)

30

35

PCT/JP95/01982

- 196 -

1-Benzyl-i-[4-(4-fluorophenoxy)benzyli-3-(2,4, 6-
trimethylpvridin-3-yl)urea

IR (KBr) 3294, 3030, 2922, 1632, 1605, 1498 cm™*

NMR (DMSO-dg, 3) 2.08 (3H, s), 2.26 (3H, s}, 2.35
(3H, s}, 4.52 (2H, s), 4.56 (2H, s), 6.95-7.45
(14H, @), 8.02 (1H, br s)

APCI-MASS (m/z) 476 (M+HT)

-~

1-Cyclohexyl-1-{4-(4-fluorophenoxv)benzvlj-3-1{2,4, 6-

trimethylpyridin-3-yl)urea

IR (KBr) : 3406, 3313, 2929, 2856, 1714, 1632, 1605,
1572, 1495 cm!
NMR (DMSO-dg, O) 1.0-1.9 (10H, m), 2.07 (3H, s),
2.24 (3H, s), 2.34 (3H, s), 3.95-4.15 (1H, m),
4.51 (2H, s), 6.95-7.4 (&H, m), 7.70 (14, s)
APCI-MASS (m/z) 462 (M+HT)

1-Cycloheptyl-1-[4-{4-bromophenoxy)benzyll1-3~{(2,4,¢c-

Crimethylpyridin-3-yl)urea

IR (KBr) 3310, 1632, 1504, 1483, 1238 cm 1

NMR (CDCls, &) 1.38-2.05 (12H, m), 2.C4 (3E, s),
2.20 (34, sy, 2.42 (3H, s), 4.30-4.50 (iH, m),
4.50 (24, s), 5.49 (1H, s), 6.82 (1H, s), 6.83-
6.93 (2H, m), 6.98-7.08 (2H, m), 7.32-7.45% (4H,
m)

APCI-MASS (m/z) 536, 538 (M+HT)

1-Benzyl-1-[3-(pyrazol-3-yl)benzyl]-3-(2,4, ¢c-

trimethylpyridin-3-yl)urea

IR (KBr) 3236, 2924, 1645, 1564, 1493 cm -

NMR (DMSO-dg, 3) 2.10 (3H, s!, 2.28 (3H, s}, 2.3%
(343, s), 4.59 (44, sj, 6.6-6.7 (1H, m;, 6.94 (iH,
s), 7.2-7.8 (10H, m), 8.07 (lH, br s), 12.89 (1H,
br)

APCI-MASS (m/z) 426 (M+HT)
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—tritylpyrazol—B—yl)benzyl]—3—

IR (KBr) : 3404, 3313, 3059, 3028, 2924, 2856, 1720,
1650, 1605, 1500, 1481 cm—1
NMR (DMSO-dg, &) 1.4-1.9 (12H, m), 1.96 (3H, s),
2.19 (3H, s), 2.33 (3H, s), 4.1-4.3 (1H, m), 4.54
(2H, s), 6.71 (1H, d, J=2.5Hz), 6.85 (1H, s),
7.1-7.8 (20H, m)
FAB-MASS (m/z) 674 (M+HT)
l—Benzyl—l—[4—(4—fluorophenoxy)benzyl]—3—[4,6—
bis(methylthio)—2-methylpyridin—5—yl]urea
IR (KBr) : 3275, 3062, 3030, 2926, 1637, 1535,
1479 cm~1
NMR (DMSO-dg, &) 2.46 (6H, s), 2.58 (3H, s), 4.44
(2H, s), 4.48 (2H, s), 6.95-7.4 (13H, m), 8.39
(1H, br s)
APCI-MASS (m/z) 535 (M+HY)

1—Cycloheptyl-1—[4-(4—bromophenoxy)benzyl]—3—[4,6—

bis(methylthio)—2—methylpyrimidin—5—yl)urea

mp : 173-175°C
IR (KBr) : 3375, 2926, 2852, 1668, 1583,
810 cm™!

NMR (CDCls, &) 1.38-2.10 (12H, m), 2.48
2.59 (3H, s), 4.20-4.42 (1H, m), 4.54
5.40 (1H, s), 6.85-6.93 (2H, m)
m), 7.34-7.50 (4H, m)

APCI-MASS (m/z) 601, 603 (M+H™)

l-Benzyl—l—[3—(4—fluorophenoxy)benzyl]—3—[4,6-

1479, 123s,

(6H, s),
(2K, s),
+ 7.00-7.10 (2H,

bis(methylthio)—2—methylpyrimidin—5—yl]urea
2735, 2605,

IR (KBr) : 3271,
1639,

3059,
1585,
2.46

3030,

153
(6H,

s),

2926,
3, 1508 cm™-

2.58

2789,
1

(3H,

s),

4.61
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(4H, br s), 5.58 (1H, s), 6.8-7.4 (13H, m)
APCI-MASS (m/z) : 535 (M+HT)

1-Cycloheptyl-1-[3-(pyrazol-3-yl)benzyl]-3-[4, 6-
bis(methylthio)—2—methylpyrimidin—5—yl]urea
mp : 164-165°C

IR (KBr} : 3194, 2926, 2856, 1633, 1518, 1419, 129s,
812 cm~!
NMR (DMSO-dG, o) : 1.30-1.90 (12H, m), 2.43 (6H, s),

2.57 (3H, s), 3.95-4.15 (1H, m), 4.53 (2H, s),
€.65 (1H, s), 7.15-7.90 (5H, m), 8.07 (1H, s),
12.86, 13.30 (total 1H, each br)

APCI-MASS (m/z) : 497 (M+HY)

l1-Benzyl-1-(3-(pyrazol-3-yl)benzyl]-3-[4, 6-
bis (methylthio)-2-methylpyrimidin-5-yl]urea
mp : 212-213°C

IR (KBr) : 3388, 3265, 2924, 1653, 1524, 1487, 1390,
1356, 1298, 1228 cm~ 1
NMR (DMSO-dg, &) : 2.46 (6H, s), 2.58 (3H, s), 4.50

(4H, s), €.60-6.70 (1H, m), 7.15-7.85 (102, m),
8.45 (1H, s), 12.89, 13.32 (total 1H, each br s)

APCI-MASS (m/z) : 491 (M+HY)

1-Benzyl-1-[{4-(4'-fluorophenoxy)benzyl]-3-[2, 4-
dimethoxy-6-methylpyridin-3-yl]urea

IR (KBr) : 3394, 3315, 3062, 2945, 2858, 1660, 1597,
1497 cm~ !
NMR (DMSO-dg, &) : 1.99 (3H, s), 3.80 (3H, s), 3.81

(3H, s), 4.41 (2H, s), 4.45 (2H, s), 6.67 (1H,
s), 6.95-7.45 (13H, m)
APCI-MASS (m/z) : 502 (M+H")

1-Cycloheptyl-1-[3-(pyrazol-3-yl)benzyl]-3-[2, 4-
dimethoxy-6-methylpyridin-3-yl)urea
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IR {(XBr) 3373, 3207, 3035, 2926, 2856, 1651, 1597,
15C2 cm™*
NMR (DMSO-dg, 3) 1.3-2.9 [12H, m), 2.35 (3y, s),
3.75 (3", s,, 3.76 (63, s), 4.0~4.7 (22, =;,, <.5¢C
(24, s;, 6.53 (iE, s, €.6-6.865 ‘R, mj, 7.1-7.%
(3H, m)}, 12.85 (1H, br s;
APCI-MASS (m/2z! 464 (M+HET
l-Benzyl—l—[B—(l-tritylpyrazol—3—yl)benzyl]—3-{2,4—
dimethoxy—6—methylpyridin—3—yl)urea
IR {KBr) 3990, 3066, 2032, 2980, 29533, i1g78, 1637,
1512, 1497 cm™*
NMX {DMSO-cdg, 3) 2.36 (39, s), 3.72 (2H, s, 3.7¢
{3H, =), 4.4¢ (44, br s), €.64 (1H, s;, €.72 (14,
d, J=2.5Hz), 7.:-7.7 (24H, m;

—(4—Fluorobenzyl)—l~[3—(l—tritylpyrazol—B—vl)beAZJl}—

}=t

3—(2,4,6—*rifluorophenyl)urea

IR (KBr) 3294, 1637, 1608, 1518, 1446, 1225 cm™ 2

MMR {CDClz, &) : 4.58 (2H, s), 4.60C (24, s), 3.75
(lH, s}, €.54 (14, d, J=2.5Hz}, €.57-7.10 (€4,
m), 7.13-7.43 (18H, =, 7.65-7.80 (2H, m)

1
IR (KBr) 3402, 3023, 2324, 28532, 1722, 168G, 16C2,
1566, 1493 cm™*
NMR (DMSO—de, o) 1.4-1.9 (12H, m), 2.09 (3H, s).
2.27 (3H, s), 2.34 (3H, s), 4.05-4.25 (14, m),
4.5 (2H, s), 6.83 (1, s), 7.3-7.8 {9H, m)
APCI-MASS (m/z) 442 (M+ET
The following compounds were obtzined according to a
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similar manner to that of Example 6, 12 or 21.

(1)

(3)

l1-Cycloheptyl-1-{4- (pyrazol-4-yl)benzyl]-3-(2, 4, 6-

trimethylphenyl)urea

IR (KBr) : 3184, 2926, 2856, 1630, 1650, 1510 cm~!

NMR (DMSO-dg, o) : 1.4-1.9 (12H, m), 2.09 (6H, s),
2.21 (3H, s), 4.05-4.25 (1H, m), 4.48 (2H, s),
6.83 (2H, s), 7.28 (2H, d, J=8.2Hz), 7.50 (1H, br
s), 7.56 (2H, d, J=8.2Hz), 7.87 (2H, s)

1-Cycloheptyl-1-[3-(pyrazol-3-yl)benzyl]-3-[2,4-
dimethoxy-6é-methylpyridin-3-yl)urea

IR (KBr) : 3406, 3228, 3062, 3026, 2974, 1676, 1653,
1597, 1508 cm™1
NMR (DMSO-dg, &) : 2.37 (3H, s), 3.79 (3H, s), 3.80

(3H, s), 4.47 (4H, s), 6.65 (1H, d, J=2.7Hz),
6.66 (1H, s), 7.2-7.5 (7H, m), 7.65-7.8 (4H, m)
APCI-MASS (m/z) : 458 (M+H")

1-Cycloheptyl-1-[3-(pyrazol-3-yl)benzyl]}=-3-(2,4, 6-
trimethylpyridin-3-yl)urea

IR (KBr) : 3400, 3224, 3035, 2929, 285¢, 1714, 1633,
1568, 1500 cm +
NMR (DMSO-dg, &) : 1.4-1.9 (12H, m), 2.09 (3H, s),

2.26 (3H, s), 2.34 (3H, s), 4.05-4.25 (1H, m),

4.56 (2H, s), 6.6-6.7 (lH, m), 6.91 (1H, s), 7.2-

7.5 (2H, m), 7.6-7.9 (3H, m), 12.85 (1H, br s)
APCI-MASS (m/z) : 432 (M+HV)

1-(4-Fluorobenzyl)-1-([3- (pyrazol-3-yl)benzyl]-3-

(2,4,6-trifluorophenyl)urea

mp : 204-206°C
IR (KBr) : 3413, 3066, 1664, 1610, 1520, 1223 cm *
NMR (DMSO-dg, &) : 4.51 (2H, s), 4.55 (2H, s), 6.65

(1H, d, J=2.3Hz), 7.10-7.50 (SH, m), 7.55-7.90
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(2H, m), 8.46 (1H, s), 12.89, 13.30 (total 1H,

each br)
APCI-MASS (m/z) : 455 (M+HT)

(5) 1—Cycloheptyl—1—[4—[2-(1H-tetrazdl—5—
yl)phenyl]benzyl]—B—(2,4,6—trimethylphenyl)urea

IR (KBr) : 3408, 3310, 2924, 2856, 1620, 1605,
1506 cm~1
NMR (DMSO-dg, &) : 1.4-1.8 (12H, m), 2.04 (6H, s),

2-20 (3H, s), 4.05-4.25 (1H, m), 4.48 (2H, s),
6.83 (2H, s), 7.04 (2H, d, J=7.9Hz), 7.23 (2H, d,
J=7.9Hz), 7.5-7.8 (5H, m)

FAB-MASS (m/z) : 509 (M+H')

Example 25

To a solution of l-cycloheptyl-1-[4- (4-
fluorophenoxy)benzyl]—B—[2,4-bis(methylsulfonyl)—6—
methylpyridin—B—yl]urea (3.04 g) in methanol (100 ml) was
added sodium methanethiolate (215 mg) and the mixture was
stirred at 50°C for an hour under nitrogen. The mixture
was cooled to 5°C and the precipitates were collected by
filtration, washed with methancl and diisopropyl ether and
dried in vacuo to give l—cycloheptyl—l—[4—(4—
fluorophenoxy)benzyl]—3—(2—methylsulfonyl—4—methylthio—6-
methylpyridin-3-yljurea (1.35 g) as a crystal.

IR (KBr) : 3377, 3072, 2926, 2858, 1657, 1572, 1498,
1473 cm~1
NMR (CDCls, &) : 1.5-2.1 (12H, m), 2.44 (3H, s), 2.54
(3H, s), 3.23 (3H, s), 4.1-4.3 (1H, ), 4.5% (2H,
S), 6.98 (1H, s), 6.9-7.1 (6H, m), 7.35 (1H, d,
J=8.6Hz)
Example 26

To a stirred solution of l—benzyl—l-[3-(pYrazol—3—
yl)benzyl]—B—[2,4—bis(methylthio)—6—methylpyridin—3—yl]urea
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(1 g) in dichloromethane (8 ml) was added a solution cf m-
chloroperbenzoic acid (1.32 g) in dichloromethane (26 ml)
at 0-5°C. After stirring for one hour at room temperature,
the mixture was washed with saturated sodium bicarbonate
agueous solution, water and brine, dried over magnesium
sulfate, evaporated in vacuo. The residue was
chromatographed on silica gel to give l-benzyl-1-[3-
(pyrazol—B—yl)benzyl]—B—[2,4-bis(methylsulfonyl)—6—
methylpyridin-3-yllurea (183.0 mg) and l-benzyl-1-[3-
(pyrazol-B—yl)benzyl]-3—[2,4—bis(methylsulfinyl)—6—
methylpyridin-3-ylJurea (235.6 mg).

1-Benzyl-1-[3-(pyrazol-3-yl)benzyl]-3-[2, 4-
bis(methylsulfonyl)—6—methylpyridin—3-yl]urea

IR (KBr) : 3344, 2924, 1655, 1493, 1313, 1238,
1136 cm— 2
NMR (DMSO-dg, &) : 2.70 (3H, s), 3.32 (6H, s), 4.52

(dH, br s), 6.75 (1H, br s), 7.20-7.85 (10H, m),
8.13 (1H, s), 8.66 (1H, s), 12.87, 13.22 (total
1H, each br)

APCI-MASS (m/z) : 554 (M+H™)

l1-Benzyl-1-[3- (pyrazol=-3-yl)benzyl]}-3-[2, 4-
bis(methylsulfinyl)-6-methylpyridin-3-yljurea

IR (KBr) : 3217, 2922, 1651, 1495, 1236, 1038,
960 cm™ !
NMR (DMSO-dg, &) : 2.60-2.80 (9H, m), 4.42-4.75 (4H,

m), .71 (1H, br s), 7.15-7.85 (114, m), B8.84,
8.96 (total 1H, each s), 12.93, 13.35 (total 1H,
each br)

APCI-MASS (m/z) : 522 (M+E™T)

Example 27
To a solution of N-cycloheptyl-4-(4-
fluorophenoxy)benzylamine (1.57 g) in toluene (40 ml) were
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added 2,4-dichloro-6- methyl-3- phenoxycarbonylamlnopyrldlne
(1.4% g) and triethylamine (1.52 g), and the mixture was
stirred at 100°C for 3.5 hours. The mixture was poured
into a mixture of ethyvl acetate and ice water, and the

Separated organic layer was washed with brine, dried over

magnesium sulfate and evaporated in vacuo. The residue was
purified by column chromatography on silica gel to give 1-
cycloheptyl-1-(4- (4- fluorophenoxy)benzyl]— (2,4-dichloro-

6-methyloyridin-3- yl)urea (916 mg).
IR (KBr) : 3365, 3275, 3062, 2927, 2858, 1653, 1581,
1543, 1497 cm~1
NMR (CDCls, &) : 1.5-2.1 (12H, m), 2.47 (3H, s), 4.2-
4.4 (1H, m), 4.53 (2H, s), 5.89 (1H, s), 6.9-7.1
(6H, m), 7.14 (1H, s), 7.36 (2H, d, J=8.7Hz)

APCI-MASS (m/z) : 520, 518, 517 (M+H™*)

Example 28

The following ccmpounds were obtained according to a
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15,
16, 17 or 27.

(1) l—Cycloheptyl—l—[4—(4-fluorophenoxy)benzyl]—3—[(2—
methoxy—4—methylthio—6—methyl)pyridin—3—yl]urea

IR (KBr) : 3371, 3064, 2926, 285¢, 1666, 1585,
1498 cm™!

NMR (CDC13, d) 1.5-2.1 (124, m), 2.38 (6H, s), 3.79
(3H, s), 4.2-4.4 (1H, m), 4.52 (2H, s), 5.6 (1H,
br s), 6.53 (1H, s), 6.9-7.1 (6H, m), 7.35 (1H,
d, J=8.7Hz)

APCI-MASS (m/z) : 524 (M+H"Y)

(2) 1-Benzvyl- 1-[{4-(4- fluorophenoxy)benzyl]- (2-chlcro-4-
methylthio-6- —methyvlpyridin-3-yl)urea

IR (KBr) : 3294, 3061, 3030, 2924, 1651, 1576,

1497 cm™1
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NMR (CDC13, &) : 2.42 (3H, s), 2.47 (3H, s), 4.61
(2ZH, s), 4.63 (2H, s), 5.96 (1H, s),‘ 6.82 (1H,
s), 6.9-7.1 (6H, m), 7.25-7.45 (7H, m)v
5 (3) 1—Benzyl—l—[3—(l—methylpyrazol-4—yl)benzyl]—3—[2,4—
bis(methylthio)—6-methylpyridin—3—yl]urea
mp : 137-138°C
IR (KBr) : 3255, 2922, 1651, 1562, 1493, 1223,
982 cm~!
10 NMR (DMSO—d6, d) : 2.42 (6H, s), 2.47 (3H, s), 3.87
(3H, s), 4.66 (2H, br s), 4.48 (2H, br s), 6.90
(lH, s), 7.13 (1H, 4, J=7.4Hz), 7.20-7.56 (8H,
m), 7.81 (1H, s), 8.06 (1H, s), 8.29 (1iH, S)
APCI-MASS (m/z) : 504 (M+H')
15

(4) l—Cycloheptyl—l—[3—(l—methylpyrazol—4—yl)benzyl]—3—
[2,4—bis(methylthio)—6—methylpyridin—3-yl]urea

mp : 197-198°C
IR (KBr) : 3290, 2924, 2854, 1653, 1485, 1227 cm-l
20 NMR (DMSO-dg, &) : 1.25-1.90 (12K, m), 2.40 (éH, s),

2-45 (3H, s), 3.87 (3H, s), 3.98-4.17 (1H, m),
4.48 (2H, br s), 6.87 (1H, s), 7.15 (1H, 4,
J=7.5Hz), 7.27 (1H, dd, J=7.5, 7.5Hz), 7.38 (1H,
d, J=7.5Hz), 7.52 (1H, s), 7.80 (1H, s), 7.90
25 (1H, br s), 8.04 (1lH, s)
APCI-MASS (m/z) : 510 (M+HY)

(5) l—(2—Methoxybenzyl)—l—[3—(pyrazol—3—yl)benzyl]—3—[2,4—
bis(methylthio)-6—methylpyridin—3—yl]urea
30 IR (KBr) : 3220, 2922, 1649, 1562, 1491, 1240 cm™ -
NMR (DMSO-dg, &) : 2.41 (6H, s), 2.46 (3H, s), 3.73
(3H, s), 4.44 (2H, br s), 4.53 (2H, br s), 6.67
(1H, br s), 6.88 (lH, s), 6.90-7.05 (2H, m),
7.15-7.90 (7H, m), 8.19 (1H, br s), 12.89, 13.30
35 (total 1H, each br)
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APCI-MASS (m/z) : 520 (M+H*)

l-(3—Methoxybenzyl)—l—[3-(pyrézol—B—yl)benzyl]—3—[2,4—
bis(methylthio)—6—methylpyridin—3—yl]urea

mp : 165-1gg°C

IR (KBr) : 3400, 3248, 3099, 2926, 1664, 1483, 1225,
1049 cm~l |

NMR (DMSO-dg, &) : 2.47 (6H, s), 2.46 (31, s), 3.5

(3H, s), 4.46 (2H, br s), 4.50 (2H, br s), 6.58-
6.72 (181, m), 6.74-6.95 (4H, m), 7.15-7.85 (6H,
m), 8.28 (1H, s), 12.87, 13.29 (total 1K, each

br)
APCI-MASS (m/z) : 520 (M+H')

l—Benzyl—l-[B—(pYrazol—3—yl)benzyl]—3—[2—chloro—4—
methylthio—6—methylpyridin—3—yl]urea

IR (KBr) : 3230, 2922, 1647, 1576, 1497, 1333, 1279,
1232 em— 1
NMR (DMSO-d., &) : .45 (6K, s), 4.51 (41, pr g,

6.57-6.70 (14, m), 7.16 (1H, s), 7.17-7.85 {10E,
m), 8.52 (1H, s), 12.89, 13.3: (total 1H, each

br)
APCI-MASS (m/z) - 478, 480 (M+H™')

l—(4—Methoxybenzyl)—l—[4—(4—fluorophenoxy)ben:yl}—3—
[2,4—bis(methylthio)-6—methylpyridin—3—yl}urea

mp :  130-131°C

IR (KBr) : 3404, 2995, 2924, 2833, 1674, 1610, 1542,
1493, 1250, 1211 em~l

NMR (CDCl3, &) : 2.39 (3m, s, 2.49 (3H, s), 2.5]

(3H, s), 3.81 (3H, s), 4.5¢ (2H, s), 4.58 (2m,
S/, 5.72 (1H, s), 6.64 (1H, s}, 6.85-7.12 (gg,
m), 7.20-7.38 (44, m)

APCI-MASS (m/z) : 564 (M+H7)
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l—Benzyl—l—[4-(4—fluorophenoxy)benzylz—B—(2,4—

dichloro-6-methylpyridin-3-vl)urea

IK (XBr) 3302, 3066, 3032, 2924, 1639, 1581, 1543,
1497 cm™?
NMR (CDCls, &) 2.48 (3H, s}, 4.53 (2H, s), 4.64
(2H, s), 6.05 (1H, br s), 6.9-7.4¢ {14H, m),
APCI-MASS (m/z) 514, 512, 510 (M+HT)

1-(3-Phenylpropyl)-1-[4-(4-fluorophenoxv)benzyl]-3-
(2,4-bis(methylthio)-6-methylpyvridin-3-yllurea

IR (KBr) 3290, 2922, 148, 1562, 1497, 1211,
1093 cm™1
NMR (CDCl1 4, 3) 1.92-2.13 (2H, m}, 2.38 (34, s),
2.48 (3H, s), 2.49 (3H, sj, 2.68 (2H, ¢t,
J=7.7Hz), 3.39 (2H, t©, J=7.6Hz), 4.57 (2H, s),
5.57 {1H, s), 6.63 (lH, s), €.87-7.1C (64, m),
7.10-7.37 (7H, m)
APCI-MASS (m/z) 562 (M+HT)
1-(2-Phenylethyl)-1-[3-(pyrazoli-3-yl)benzyll~-3-(2, 4-
bis (methylthio)-é6-methylpyvridin-2-yl]luresa
IR (KBr) 3209 (bxr), 292z, 1647, 1lbez, 14%., 13236,
1238 cm™t
NMR (DMSO-dg, O) 2.42 (o8¥, s), 2.47 {3H, s,, 2.80-
2.98 (2H, m), 3.35-3.54 (2H, m), 4.44 (2H, s},
6.65 (1H, br s), €.90 (1H, s), 7.1C=-7.45 (7%, m),
7.45-7.83 (3H, m), 8.L3 (1H, s), 12.87, 132.20
{total 1H, each br)
APCI-MASS (m/z) 504 (M+HT)
1-[(S)-1-Phenylethyl]-1-l4-({4-flucrophenoxv)benzyl -3~
[2,4-bis (methylthio)-6-methyvlpyvridin-2-ylijurea
IR (KBr) 3373, 3310, 2978, 2924, 16580, 1562, 1497,
1246, 1211 cm™*
NMR (CDClsz, 0O) 1.63 (3#, &, J=7.1lEz), Z.37 {(3H, s;,
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2.4% (3", s), 2.47 (3=, s), £4.27 (.4, g,
J=17.2Hz), £4.30 (14, d, J=17.2Hz), 5.523 (1d, s,
5.75-5.¢62 {(1¥, m:;, 6.532 {(:H, s, 5.85-7_.27 ‘exH,
m), L22-7.3C 17, m

APCI-MASS im/z) : 548 (M+=T

@;3% : -e1.0° (c =:1.0z, CHC1s)

L—[(R)—1—Dbehviet nylj-i- i4—(4—fluorcpnenoxy)benzyl]—3—

2,4-bi s{methyvithic)~6-me+ dylpjrldi:—B—yljurea

IR {KBr; 3369, 3309, 237s, 2924, ~gs59, ~5éz, 12397,

1248, 1211 cm -

NMK (CDCl3, Sy : 1.863 ({3E, Jd, J=7..Hz" 2.37 3B, =,
2.4¢ (3E, s), 2.47 (3%, s, £.27 (19, g,
J=17.2Hz), £.50 {14, d, J=17.28z), .52 (LH, s,
S.75-2.52 (im, n), 6.0 (1, s, 5.88=-7.1C (6H,
m), 7.22-7.50 (7E, )

APCI-MASS (m/z} : 548 (M+47)

‘@189 © se2.2° iC =1.02, CHCl.)

i-Cvcloheptyl~i-ra- 4—fluoropnenoxy)5enz;13—3-54—

chloro-2-metnylithi —6—methylpyrid1n—3—yl)urea

IR (KBr) : 3371, 3275, 3062, 2926, 2858, 1€53, 1560,

498 cm™-

NMR (CDClB, c) 1.4-2.10 (1ZH, m), 2.44 (3H, s), 2.47
(3, s}, 4.25-4.45 1H, &y, 5.é&: (Zr, 5., &.8%
(1H, s), 6.9-7.: (64, m), 7.37 123, &, J=g.eHz}

APCI-MASS (m/z) : 530, 528 (M+u¥)

1—Benzyl—1—[4—.4—fluorophenox;)benzyl]—S— f-chigro-2-

methylthio-€- methvlpyridin-3-yliures

IX (KBr) 3275, 3062, 3030, 2924, 16435, 15gq0,

1497 cm™*

NMR (CDCl3, &) 2.46 (3H, s), 2.£4¢ (3%, s), 4.61
(2H, s}, 4.63 (2E, s), 5.80 (l¥, bxr s}, €.5-7.1
(7€, m), 7.25-7.2 (74 m)

PCT/JP95/01982
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APCI-MASS (m/z) : 524, 522 (M+H")
(16) 1-Cycloheptyl-1-[4- (4-bromophenoxy)benzyl]-3-[2-
chloro-4-methylthio—6-methylpyridin—3—yl]urea'
mp 105-107°C
5 IR (KBr) : 3379, 2926, 2854, 1668, 1579, 1483,
1238 cm™ 1
NMR (CDCl3, d) = 1.38-2.08 (124, m), 2.41 (3H, s),
2.48 (3H, s), 4.20-4.40 (1H, m), 4.54 (2H, s),
5.76 (1H, s), 6.82 (iH, s), 6.82-6.93 (2H, m),
10 6€.95-7.08 (24, m), 7.32-7.50 (4H, m)
APCI-MASS (m/z) : 588, 590, 592 (M+HT)
(17) l—Benzyl—l—[4—(4-bromophenoxy)benzyl]—3—[2—chloro-4—
methylthio-6-methylpyridin-3-yljurea
15 IR (KBr) : 3280, 3030, 2920, 1651, 1578, 1504, 1435,
1236, 804 cm™ !
NMR (CDClsg, O) : 2.43 (3H, s), 2.49 (3H, s), 4£.63
(2H, s), 4.64 (2H, s), 5.93 (1lH, s), 6.84 (lH,
sj, 6.84-6.94 (2H, m), 6.94-7.07 (2H, m), 7.22-
20 7.50 (9H, m)
APCI-MASS (m/z) : 582, 584, 586 (M+E")
(18) l—Cycloheptyl—l-[3—(pyrazol—B—yl)benzyl]—3—[2—chloro—
4-methylthio-6-methylpyridin-3-yljurea
25 mp : 165-166°C
TR (KBr) : 3205, 2926, 2856, 1624, 1572, 1491,
804 cm™ 1
NMR (DMSO-dg, o) : 1.36-1.90 (12H, m), 2.43 (€H, s),
4.00-4.18 (1H, m), 4.53 (2H, br s), 6.55-6.67
30 (1H, m), 7.12 (1H, s), 7.20-7.83 (5H, m), 8.11
(1H, br s), 12.85, 13.28 (total 1H, each br s)
APCI-MASS (m/z) : 484, 486 (M+H")
Example 29

The following compound can be obtained by treating 1-

benzyl—l—[3—(pyrazol—3—yl)benzyl]—3-[2,4—bis(methylthio)—6—
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methylpyridin-3-yljurea with hydrochloric acid or

hvdrochloride in a conventional manner. ’
1-Benzyl-1-[3- (pyrazol-3-yl)benzyl]-3-[2, 4-

bis(methylthio)-6-methylpyridin-3-yllurea-hydrochloride

E 30
The following compound can be obtained by treating 1-

benzyl—l—[3—(pyrazol—B—yl)benzyl}—B-[2,4—bis(methylthio)—6—
methylpyridin-3-yl]Jurea with sulfuric acid in a
conventional manner.
1-Benzyl-1-[3-(pyrazol-3-yl)benzyl]~-3-[2, 4-
bis(methylthio)-6-methyvlpyridin-3-yljurea-sulfate

Example 31

The following compound was obtained according to a
similar manner to that of Example 19.
1-Benzyl-1-[4-(4~-fluorophenoxy)benzyl]-3-{2, 4~

bis(methylsulfonyl)=-6-methylpyridin-3-vljurea

IR (KBr) : 3348, 3066, 3030, 2927, 1734, 1668, 1610,
1583, 1497 cm™*
NMR (CDCls, &) : 2.67 (3H, s), 3.20 (3H, s), 3.32

(3H, s), 4.6-4.7 (44, m), 6.9-7.1 (6H, m), 7.3-
7.5 (2H, m), 7.62 (1H, br s), 7.88 (1H, s)
APCI-MASS (m/z) : 598 (M+H™)

Example 32

The following compound was obtained according to a

similar manner to that of Example 29.

l1-Cycloheptyl-1-[4-(4-fluorophenoxy)benzyl]-~-3-(2,4, 6-
trimethyvlpyridin-3-yl)urea hydrochloride
mp: 176-178°C
NMR (DMSO-dg, &) : 1.35-1.9 (12H, m), 2.32 (3H, s),
2.52(3H, s), 2.65 (3H, s), 4.1-4.3 (1E, m), 4.53
(2H, s), 6.95-7.4 (8H, m), 7.61 (lH, s), 8.30(1H,

br s)
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CLAIMS
1. A compound of the formula
@)
1 o 3
R _(CHZ)ﬁ'T-C—Nh—R
R2

wherein

rl is a group of the Ifcrmula

Ré-v =
=

(in which
4 .. . .
R® is aryl which may have suitable
substituent(s), or heterocyclic group which

may have suitable substituent(s), and
C
ll
[

Y is bond, lower alkyvlene, =-S-, -0-, -C-,

=CH-, -CONH-, -N-CO-, (in which R’ is lower
;7 alkyl),

—NHSOZ—, -SO,NH-, -SO0,NHCO- or —~CONHSO,~) ;
cr

thiazolyl, imidazolyvl, pyrazolyl, pyridyl,

thienyl, furyl, isoxazolyl or cnromanvl, each of

which may have suitable substituent(s):;

R2 is lower alkvl, lower alkoxy(lower)alkyl,
cycloalkyl, ar(lower)alkyl which may have
suitable substituent(s), heterocyclic group or
heterocyclic(lower)alkyl,

R3 is aryl which may have suitable substituent(s) or

heterocyclic group which may have suitable
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substituent(s), and

n is 0 or 1,
and a pharmaceutically acceptable salt thereof.

A compound of claim 1, wherein

Rl is a group of the formula

(in which

R4

Y

is phenyl which may have 1 to 3 substituent

selected from the group consisting of

(s)

halogen, lower alkyl, di(lower)alkylamino,

pProtected amino, ¢yano, heterocyclic group

which may have mono{or di or tri)-

ar (lower)alkyl, hydroxy, protected hydroxy

and mono (or di or tri)halo(lower)alkyl;
or thienyl, pyrazolyl, imidazolyl,
triazolyl, pyridyl, pyrrolyl, tetrazolyl,
oxazolyl, thiazolyl, oxadiazolyl,

pPiperazinyl, thiazolidinyl or

methylenedioxyphenyl, each of which may have

l to 3 substituent (s) selected from the

group consisting of lower alkyl, mono(or di

or tri)ar(lower)alkyl and oxo;

!

O
f
is bond, lower alkylene, -5-, -0-, -C-, =CH-,
-CONH-, -N-CO- (in which R’ is lower alkvl),
I8
—NHSOZ—, —SOZNH-, —SOzNHCO— or —CONHSOz—)

or

thiazolyl, imidazolyl, pyrazolyl, pyridyl,
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thienyl, furyl, isoxazolyl or chromanyl, each of
which may have 1 to 5 substituent(s) selected
from the group consisting of lower alkyl,
hydroxy, protected nydroxy, pnenyl, halophenyl,
phenylthio and pyrrolyl;

RZ is lower alkyl; lower alkoxv(lower)alkyil;

cyclo(C3-Cq)alkyl; phenyl{lower)alkyl which may
have 1 to 3 substituent(s) selected from the
group consisting of halogen, lower alkoxy and
di(lower alkyl)amino; tetrahydropyvranyl; or

furyl (lower)alkyl:;

RS is. phenyl which may have 1 to 3 substituent(s)

selected from the group consisting of lower alkyl
and halogen; pyridyl or pyrimidinyl, each of
which may have 1 to 3 substituent(s) selected
from the group consisting of lower alkyl, lower
alkylthioc, halogen, lower alkoxy, lower

alkylsulfinyl and lower alkylsulfonyl.

A compound of claim 2, wherein

r! is a group of the formula

S

(in which

r? is phenyl which may have 1 to 3 substituent (s)
selected from the group consisting of
halogen, lower alkyl, di(lower)alkyvlamino,
acylamino, cyano, tetrazolyl which may have
mono (or di or tri)phenyl(lower)alkyl,
hydroxy, lower alkoxy(lower)alkoxy and
mono (or di or tri)halo(lower)alkyl; or

thienyl, pyrazolyl, imidazolyl, triazolyl,



10

15

20

25

30

35

WO 96/10559

PCT/IP95/01982

- 213 -

pyridyl, pyrrolyl, tetrazolyl, Qxazolyl,
thiazolyl, oxadiazolyl, piperazinyl,
thiazolidinyl or methylenedioxyphenyl, each
©f which may have one or two substituent (s)
selected from the group consisting of lower
alkyl, phenyl(lower)alkyl, triphenyl (lower) -
alkyl and oxo;

o
I
Y 1is bond, lower alkylene, -s-, -0-, -C-, =CH-,
~CONH-, -N-CO- (in which R’ is lower alkyl),
R7
~NHSO,~, -SO,NH-, -SO,NHCO- or -CONHSO,-) ;

or
thiazolyl, imidazolyl, pyrazolyl, pyridyl,
thienyl, furyl, isoxazolyl or chromanyl, each of
which may have 1 to 5 substituent (s) selected
from the group consisting of lower alkyl,
hydroxy, acyloxy, phenyl, halophenyl, phenylthio
and pyrrolyl;

RZ is lower alkyl; lower alkoxy(lower)alkyl;

RrR3

cyclo(c3—c7)alkyl; phenyl(lower)alkyl which may
have one or two Substituent(s) selected from the
group consisting of halogen, lower alkoxy and

di (lower alkyl)amino; tetrahydropyranyl; or

furyl(lower)alkyl; and

is phenyl which may have two or three

substituents selected from the group consisting
of lower alkyl and halogen; pyridyl or
pyrimidinyl, each of which may have two or three
substituents selected from the group consisting
of lower alkyl, lower alkylthio, halogen, lower
alkoxy, lower alkylsulfinyl and lower

alkylsulfonyl.



WO 96/10559 PCT/JP95/01982

- 214 -

4. A compound of claim 3, wherein

rl is a group oI the Zormula

(in which

r4 is vhenyl; halovneny; lower alkvlphenvi;
di(lower)alkviaminophenyl; lower
alkylsulfconylaminophnenyl; cyanophenvl;
tetrazolylphenyl; {(trivhenvl (lower)-
alkvitetrazolvl)pvhenyl; trihalo(lower)-
alkylphenyl; ohenyl having two lower alkyl
and hydrcxy; phernyl having two lower alkyl
and lower alkoxy(lower)alkoxy; thienyl;
pyrazolyl which may have lower alkyl or
triphenyl (lower)alkyl; imidazolyl; triazolyl
which may have one or two substituent(s)
selectad from the grcup consisting of lower
elkyl and phenvl(lower)alikyl,; pvridvl;
pyrrolyl, tetrazolyl which mav have lower
alkyl or trishenyl(lower)alkyl; cxazolyl;
lower alkylthiazolyl; lower alkylioxa-
diazolyvl; lower alkylpiperazinyl;
dioxothiazolidinyl; cr

methylenedioxyphenvl]; and

O
|
Y is bond, lower alkvlene, -S-, -0-, -C-, =CE-,
-CONH-, -N-CO- (in which R7 is lower alkyl),
R7
—NHSOZ—, —SOZNH—, —SO»_)NHCO— ox —CONHSOZ—);
nalophenvlthiazolyl:, phenylimidazolyl;

phenvlpvrazolyl; phenylpyridyl:
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phenyvlthiopyvridvl; pyrrolylpyri@yl:
phenylthienyil; phenylfuryl;'phenylisoxazolyl; or
chromanyl having ¢4 lower alkvl and hydroxy;

R? is lower alkyl, lower alkoxv(lower)alkvl,
Ccyclo{C3-CH)alkyl, phenyl(lowér)a-kyl,
halophenyl (lower)alkyl, lower
alkoxyphenyl (lower)alkyl, di(lower
alkyl)aminophenyl (lower)alkvl, tetrahydropyranyl
cr furyl (lower)alkyl, and

R3 is pyridyl having two lower alkylthio and lower
alkyl; pyridyl having halogen, lower alkvl and
lower alkylthio; tri(lower alkyl)pvridvl;
pyvridyl having two lower alkoxy and lower alkyl;
pyridyl having lower alkoxy, lower alkvylithio and
lower alkyl; pyridyl having two lower alkyl-
sulfinvl and lower alkyl; opyridyl having two
lower alkyvlsulfonyl and lower alkyvl; pyridyl
having lower alkylthio, lower alkoxy and lower
alkyl; pyvridyl having lower alkyvlsulfinvl, lower
alkylsulfonyl and lower alkyl; pyridyl having
lower alkylthio, lower alkylsulionvl and lower
alkyl; pyridyl having two halogen and lower
alkyl; di(lower)alkoxypyrimidinvl; or pyrimidinyil

having two lower alkylthio and lower alkyl.

A compound of claim 4, wherein

Rl is a group cf the formula

(in which R? is phenyl or haloprhenyl, and
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R? is cyclo(C3-C9)alkyl or phenyl(lower)alkyl,

R3 is phenyl having two lower alkvlthio and lower
alkyl; tri(lower alkyl)pyridyl; pyvridyl having
two halogen and lower alkyl; pyridvl having

5 halogen, lower alkyl and lower alkylthio; pyridyl
having lower alkylthio, lower alkoxy and lower
alkyl; pyridyl having lower alkylthio, lower
alkylsulfonyl and lower alkyl; pvridyl having two
lower alkylsulfonyl and lower alkyl; or

10 pyrimidinyl having two lower alkylthio and lower
alkyl; and

n is 1.

6. A compound of claim 5, wherein
15 Rl is a group of the formula
¥
20
(in which R? is halopnenyl, and
Y is -0-),
R? is cyclo(C3-C)alkyl, and
RS is tri(lower alkyl)pyridyl; or
55 pyridyl having two lower alkylsulfonyl and lower
alkyl.
7. A compound of claim 4, wherein
rl is a groupr of the formula
30
(in which R4 is pyrazolyl and
35

Y is bond),
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R? is phenyl(lower)alkyl, lower

alkoxyphenyl(lower)alkyl,halophenyl(lower)alkyl,

di(lower)alkylaminophenyl(lower)alkyl or
cyclo(C3-C7)alkyl,

3 r3 is pyridyl having two lower alkylthio and lower
alkyl; pyridyl having halogen, lower alkvl and
lower alkylthio; or cyrimidinyl having twe lower
alkylthio and lower alkyl; and

n is 1.
10

A compound of claim 7,

wherein
]
R—

is a group of the formula

15 Rq'Y‘©‘

(in which Rr% is pyrazolyl, and
Y is bond),

20 rZ is phenyl(lower)alkyl, and
R3 is pyridyl having two lower alkylthio and lower
alkyl.
9. A process for Preparing a compound of the formula
25
O
1 I 3
R —(CH2)H—T—C—Nh—R
R2

30

35

wherein

r1l is a group of the formula
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¥ is arvl wnich mayv nave suitable

stbstituent(s), or heterocyclic group whnich
mayv nave sultable supstituenti(s), and

C
j
Y is bond, lower alkylene, -S8-, -0-, -C-, =CE-
~-CONE-, -y—CO—, {in which R is locwer
r7 alkyl},
—NHSOZ—, —SOZNH—, —SOzNHCO— or =CONHSO5-:;

or

-~

thiazolyl, imidazolyl, vyrazolyl, pyriayl,
thienyl, Zfuryl, isoxazolyi or chromanyl, eacnh of
which may have suitable substituent (s):;

RZ is lower alkyl, lower alkoxy(lower)alkyl,
cycloalkyl, ar(lower)alkyl which mav have
suitable substituent(s), heterocyclic group or
heterocyclic(lower)alkyl,

R is arvl which may have sultable substituenti{s) or
heterocyclic group which may have suitable
substituent (s), and

n is 0 or 1,

or salt thereof,

o

wnich comprises

reacting a compound of the formulz :

—
=
—

R'- (CH5) ,—NE



n

25

30

W
[6)]
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wherein R1, RZ2 apg n are each as defined above,

Or a salt thereof with a compound of the formula -
0=C=N-R3

wherein R3 is as defined above,

Oor a salt thereof to give a compound of the formula

wherein Rl, R2, r3 and n are each as defined above,
Or a salt thereof,

or
subjecting a compound of the formula

Rl—(CHz)n—NH
12

wherein Rl, rR2 and n are each as defined above,

Oor a salt thereof and a compound of the formula
H,N-R3
wherein R3 is as defined above, or a salt therecf to

formation of ureido group to give a compound of the

formula :
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0]
I 3
R —(CHZ)H-?—C—NH-R
RZ
.5
wherein Rl, R2, R3 and n are each as defined above,
or a salt thereof,
10 or

(3) subjecting a compound of the formula

15 o)

20

wherein Rl,R2 and n are each as defined above, and
Rg is pyridyl having two lower alkylthio and
lower alkyl,
Or a salt thereof to oxidation reaction to give a

25
cempound of the formula

I}
Rl—(CHZ)n—T—C—NH—Rg
30 RZ

wherein Rl, R2 and n are each as defined above, and

33 Rg is pyridyl having two lower alkylsulfonyl
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and lower alkyl; pyridyl having two
lower alkylsulfinyl and lower alkyl; or
pyridyl having lower alkylsulfonyl,
lower alkvlsulfinyl and lower alkyl;

Or a salt thereof.

A pharmaceutical composition comprising a compound of
claim 1, as an active ingredient, in association with

a pharmaceutically acceptable, substantially non-toxic

carrier or exXcipient.
A compound of claim 1 for use 45 a medicament.

A method of therapeutic treatment and/or prevention of
hypercholesterolemia, hyperlipidemia, atherosclerosis
©r diseases caused thereby which comprises
administering an effective amount of 2 compound of

claim 1 to human beings or animals.

Use of a combound of claim 1 for the manufacture of a
medicament for treating and/or Preventing

hypercholesterolemia, hyperlipidemia, atherosclerosis
of diseases caused thereby in human beings or animals.
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